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IjJjJl Ji £J^wJ\ ijjiiail ^~Us «. i^]a>«Jl 



^JJI t^LJl Jjiis (_£JUl C-ijJl ^ oJLi .ibjj 

30 ^ dUi jl5 .Whitehall Jj_& oJj ^.^ai 

*LS:> iU-Jlj c^jli i^Jl .1649 ^Lj/^IjJI jjJl5 

ft ^ 

4jJuL>- a i jJcJ j~~>- j-lfLJ ^1 ^Sl Ji JjJjJl 

.Thames j^j ^^Ip iiUs 

Oliver ^j^jjS j-fl-J jl y)-»JL<»Jl AjLLj! ^ g * jJ>\ + g : a 



J 



d\ viLi j (_5-i-c- J-ij-° j jlS j .£^J> ^Jl ( _ s -i-f- Cromwell 

j-A jlSj .^L*_mjI jji <tL*_4_) «±LLJI j_A <j'LSj tjj-aSfl 

^-iS'j <. 4j jjj^j jJjLU I jJjUs ^-i-Sl ' ciJLLiJl o j^>J 
JLJ LJLft^l '1642 4jL- 

iJi-ljJl ^Liil y /^j^wo jJjLli ciLLJl ^Jujl 

OjIJlpI Lftj-U L>jj 4-JLPj *J jj (_$JUl Jj-Jl <ujLJ 

OjL~o t aLL>- J-^H ^-Ajj^ t ^_ijJjL 

.^*>Jl 1 > j^>J (JjUj ^j^" - t (J J> 




'Cxi* "' Cr^" ^ j "'^'A 



I j^l la'; .J p g ; *CJ t^jJ^j>Jl 

^LJI J-JLi ^JlJl aSUJl 

ia ... i LJj ,<ul j_L^ j-^-^l 

frliD ^yJl SjLil <4-^lji JJLLJl 
jj i^^tj ^LsJl Oj-jJ i <u j 
Li>j_«_j ^*>L>Jl Jl^L^wj ^Jj 4oiii>L^ 
t ^_»_<i_^*iJl olj-^J ia 5 o II ^oljJl 
.«!^pU>- \1a tljjiil» : £-L^> j 



^ g-X-^b j*-^ 5 ' \ j~~^>\ t (^r 0 ^' Si y 3 -^ 



-j ys. j (.Woolsthorpe Manor j_^U ^j^^Jjj jl? 
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lJl£» i SjjJlSoNl Lincoln jJ jScJ ixJsLio J^zp 

^jj Lol .Lg_oLj-j Hannah Newton ^jJ j j LL>- Lg_o_^l 

iL^j -LpjIj^j jl- b-*Ai jl£s Jsaac jU^J jj& j i IL>- 
^ <l^^S\JI ^ jjiij <■ .j!.^' /Jj^M (jij---' ^ oLo 
^ g "j j j j J-ilJLa Colsterworth Ojjj ^_~J jJ> 
jl5 .LJuJl ^j-Jl o j-p j-* jl5 (^JJl iWitham 

^j-o. ./}'.'< c AjLSsJjL*^ + lam 11?- ^\ O-LUjIj jJl 

t ( _ 5 -fl_; J Jl JjJ_«Jlj t cJ _vilj^ l l J_o (J^_J_£j[ jljJ 

LLal j^Jj—i i_jL^>t_^<J jLS L»Jj .LJUIj tl_>j^_?-j t ( ^lj_«j 

j»Jj .X AjJuLiJl ia*Aj«Jlj Jib jJl jv^j- Jjl5 I 4JLi i^AS 

jl~ Jikli Jjj c IjJu ajJl ^LLL" ^ ^JiJl jlSj t 1642 
jlj~>J Lois' /j-Jl ^ol jl ^j^- t La_j<^i> i jJ j^jl jlSj 

jj-a MjUj 4 j!j_>cJ| ( j^a AjjiNl (_^i-*-> ^_~L>J LJL^.jI Lo>i_i 

j! L»^Jw« ILL? tjL>tj^u»J ^jj^iaJl Lw^L?- tlp^-J jl 
«ul i>-jjJ t-Uj LoJljj- j^w>Jl J^-J" jLS k>\ L^Jul IL>- 




* e. 

<U^>- ( _yLj t4**<Ij wLw^jJ i^sU- O iL>tlil <U-i OJ-pI 



frLiJLs^Sllj «— 'jLiS/l ct>- ! -»' t o jjj J -i-^Jj_S' 

.«[1643] y.bi/^lill dy\S \ J 
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^j-^i y*j (.Barnabas Smith ^i^o_~> jLUjL Juajl 
*>Lii J-*-J ^jXjl AjyiJl i North Witham ^LjJj ^-'jj-' 

Cr 4 (t'jJ^ o-* 1 ^ 1 ^ iJ^'j 3 ^ J^J 

.1646 ^UJI b y \S J c lj>ll r j ^> 

(^JLil t j~SL~Jl J-ikll IJL» J^ai j .Margery Ayscough 
i. jS LUj .<ul js- 5L>i towJlj Sjj oIj-^p Jj>^^5J ^ 

» * * * j 

JLsw] jlS Lj^pj IL^p LaOia ^ij 

:JL j^l j-p ^Li^j 13 [%-5j-Jl Jw«_><j; ^jJI 

Jg jJl C~Jl ^ I <> gj ^J>TLJ ^yjjJljJ C^<l_wU ^jJlj JjJ-^j'l 



: <lL ! L~S' UJLLo ^JLJl jlxJI Ui Ja-J 

jlS U..J -uS^Jj p-fs- ^aaj jJ 

U»- o^U c 1653 



<C~* o^JL*- 1 _ s ^ol j^-xJl ya ( _ J xiJl J^-^j ' «— ' jjj jJjj 

^^joj (.Grantham ^>LjI ^ ^ King's School £sS jJ_» 

.lo^jjj (jL^il 4j<~~j JbtJ AjjL>cj <Uj-Lo 



LaLft \t-y>- Lijl ^JlJLjl ^_jL5J| 4^>\j} C~j15j . ( _ s ^i3l 

5JLw^ <i ^^-L*' (j^-^i ^-r^ J <■ ^^-^Ij-^Jl ^ { ' " ll 
L»_a i—oVl j ijJJl JlpI ji jt .^j^yJl O>0s jJaj^JU 

jjJLbo ^->*>UaJl jLJ J-ai i^-Jl^JI ^ A^L^S/l 5^5 jjl 

(_jL»«_^l Lo-> Jj .t— 'L~J>iJl ^^yi bj_L>i_a 1 la,... 3 L*ijl 

.4jQaj-*>U ^ L yL ^Jb J kiJJi 

_L-~Jl J^w« ^ ^->LiJl IJl* Loli^/ oLj jjJl ^JLpI 
4_L>_U^ c^- jj cJl5 i^^ 0 ^-"4-^ j-* J <■ Clark lij"^ 
jLi~*j 1]j*>15 o~U~Jlj Ju~Jl jL^j .JjU^I 5jJ\ ^^s- 

oL>tJw«j LiLS'j c c^_> j^-**> (_$L* £jL»i ^j- 9 c j»I_LjIj_p W .-j 

.jUaJ-oJl 4j j Lo 4_j ^_>J| t y J > ^Jlp-IjJI Lo_ft_LwoJ_j 

^JUl ^ jaj '.JlSc^ |»LJj jy5Jl -Jl j Lit L^-j 
jLLo<j Ljl5 LoJLlp JUo L>-i ^yj-^ jt-^-s^L<? j^j JJl ^»lijl 
nL-il cJjL>^! Jl cJj-^ jl» jxJ ^ 

ti-jyJl AjLpIj^-Ij 1*>LLL> jlS LJLIC- Jljbdl 4jjJJLo JpC- 

<Jlij . «JJl y» ^xi .«dLJl5L^Jl Ji\ ^ jLJl aL^, j 

4,1a — i iwi^Tj 4— .^tf-i JJi-Iu'l O LS^ I 4^uj-LJ| -L*_> 

IJL* J»-..fl.^J 4jjJ jUj I S.i_L*JLo ^IjJL 4-^^JL?- ^jLaJj 
4j_«L5' olj.il j (_JjUa>j j o j_J«_si5 ^w>iLwo ! j-*Jl 

I 4_ol jjfc 4j j^>-LW 4_^S j l_*_S j_a a (_jL>i_^J jl j 

f-LjJJ^I .4_> ^j&\s>- JjJl^P ^2 s-Lj 4JJ> ^^v- jJU^U 



.<) j^-UaJl j~«jo ojj_b LNj^ Ojj^ L^LxJs ^1 
015 ^Jl ol _plkJL Li ^ f*>Ul 0LS- 

^ ; o </? (J^ 3 J - *^ Jl5wL (3jJ-^ ^fr*' *,<?i 

Lrr Jl^i Lv2jl jCvii jlSj .jljJaJl JJL>«jJ i***>Li 

4-iLao A^f- ^j-«_jJL L^Lwijj t-Lx^e-oJl <Jjj-!l 
ajjfc Jaj^J jLSj .<L*_Ua_<Jl s-LjJl 4j>t-_s<s1 ^ 

c-olj t I^JlSoI *L>*jl c-^—^Sl 1 1658 

toj^LJl Lv^j-aJl oJUfc ^3L>t_^.l JJcl--1j .4JL/2JI <l^jj_> 
C->1 " < 1 ^_S^>x_3 C—^s j^->j j-* -L*_il j_fl-5Jl lo * ... j 

LSjU <.^ij^i\ Jjl^J JU^I ^Lk^-I <-£->J\ 




<u~jij «- ( _ 5 -iJl • es^ 1 ""^ a-j_j^J1 ^-f^H jJl ojjLJ 



• 



4 I? m»l 



4_P 



LJI 



£*-«-L> jl 3 jj>l_0_> Jl .}J_>iJ jl W" ...^ .jj J_>J jl J-J 

ipL» isj jJo J_>JU>cJl IJLa jl j tjljjL>JI ^J-P J*>UaJl 
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oJUcuJl i--SLJl£L-<JI <u^iL>J ye- U> ^JLSl 

Leonardo da Vinci ^-Jl^J j^jUj-J jLJij .c~JjJl 
ijL>^l j-Svj jv-J t Benjamin Franklin yJ)SLj\ ji j_woLjjj 

ioJli OJlS' Jj i AjLp ">Vj 4xJ jiis jvJj . I la....; yj jj 

^ John Donne j_j:> j aJl j ^_pLlJI j g ■ »j ^ a 
.^S S-^jJlj Henry Stokes l _ r »5 jju* c? j-*-* 1 I ^ ■ •» j 

.<*-w-j1j i jUl!I I ii j~~Lo jj<-iJl 

(jU-i^J oL^il c^xaJ ^yJl 5 jJLSCJl »_^5\Jl y^i ya jl 



The Mysteries of Nature and Art jJJl j . . 1? W jUJl 
Ji o AllliJl Aj»..lall oJlS'j tjohn Bate j j^>- aaIj^J 
4_oL>Jl jU^I 015 Loji^p (.1654 OjJJ 

^Jj'Nl ^-UjJI ^1 L^> c~i jJl illi ^ ^Li c^LS 
Francis Gregory ^J- ( _ rr; _~Jlji J-J-i ^ 1 g ... ■ ' ~i\ 




4_jL>/? j ojLjJ oLi_s^ jJl o-L» j-^j • (( Nomenclatura 

j_A La J^Ss-ij 4_wa-L*Jl i_^I_SLlL> OiUjJLaI f- j_*£> ^^-Sj 
i~»j_La 4JL~oljjJ <dLo>_Al ^ Ji <uL -L*_> L»_J 



(^yfijl U-li .^UxiMl JLp <LjJI J »±US aJ ji tAJjjco 

. > j1 >iJ! 4.^tf.../?;J ioyiJl <u~j^Jl o-L Jl Ljt.ji (.JlxJLil 

jlS" JJii t<u ./?->- lo^>t^ jJwl jlS" (3L>r^l jl 
CJlt jl Jl 

<i_>- j ^Jo jl Ml <jU»^»J jl5 L«j . JL:_~.JMI ii j 

l-b Jj t 1-LgJ i_«^S\j |»Jj .<L^~s^5sJl iajL>sj j>J^^»Jl 'W^J- 
. 1 Oj_JiLwa jl >-i- —5 Loj t4JL^ilj3 <_J-*' *— -^--^ 

J-*^l ( j^s j>ljjl J ^jj L&L/zS ^lll CjI J......JI C-JlJ 

JJLs i->LgJ ^J>j jr^J ' 4jI~>- 

^ j^l >*Lj (_$jJl - (3L>^>-I L^_ol jl i _ r 3J_** oJj_;i 

i JjjJjJjj ( jl ^j^j jl <«_~>tj — <C~i tjJiS- ( j f ~^j>- j_«j<Jl 

^il Ji jlS JjL>«_~.IJ i __JS/I IJLa {J ~£ yL~> ^Ja «: 

^3 ^../t'..* L^->lj t l-L>- Oj— ^ CL~>s-w3l 4Ji^ft jLi ^j-LaJl 

£$az~*j M aJIj t Lincolnshire j^JjSoJ J aJjJj^ I'aW.A 
^LJl dlsJjl IJl?-I j j jiCJ .sic- Ji j <u~ij jj -.i~< jl 
L>cjjJJ ^W.a.il jl Jj«j t Jj ^ j»-fJ<-« (j^ 1 ^" jrf~^ ^1 It ... Jl 
ilSljJl 4_C- j ys Jl Oj_>Jl jl j»J .j»_^JLw- jv^S'jLLa 

Jl ^Jj.^ ; jl J-SCo-J J-i* oL^ ^yljo 

^Lpj toLi-jJl c~*s>jL>oj toJ_j^p oJlS" LL>- jr^J j 



La^I i _ ; Asjj <.«4-o)J IaSIu» 015 aJI J^>wx J-ii .olj^ 

£-9.Aj jl l _ 5 lp LL>- Oj->1 ljlj-si>l 4_J_^o ljlj^>Jl ^^iiljl 

^jJl^tJI ^ i j J ^J\ ,jL>t^ol 5iL«_^i) jl ilj^l -lii 

wwJl _p ■/? J (J *Lo J jJL>- ^Jl w*JU jl 

ijj-j* ^j^-i ^3 ."f-LoJl ^j-Lp I g » ^ ' 5j_^J<_si? 4_j j_?-Li? 
^j^dJl ^^JJl^- jJI /^ju™JI LoJis ^oJjJl ipljj f-^j *4->itiJl 
( _ 5 -~^> jl5 Lj Ij_Jl5 jl Jo i(jj-»l j-oJl a_I I ol~~ L"j_La 

jlSo -J-f5 ^L>- tjlj-Jil c->>-j ^w>jj kiUij t <5 

La ft I jJLl C-j ( J5' ^Lw3 ji- J} L*-<> Lj^Ju jl U^Jlp 

^^xJI J^^U^oJl j i 4^jJaJI ^3 aJI j^-b>6j 
ojji t_5L>t^AiJ <l>-j!j i. ^Ltjl^c- ^Jj L«^J j-s^j JL>- 
JjLJI lHJLJI j , 5.,,;, iiLufc L^Jj^ ^1 ^iJl s«l jl 



.Lb! JJUS ^ 

Ol ^Sl^-oJl i j^-X-> i)\S J}L->c_wJ jl ^Js\ jJl 

<U_x_5lj j-"-S"1 oiJ_*JLa o jj C.-'LS'j .4-pLo ^3 <Lj JJi^x_<JI 

C-'LS'^^J jj-C- j*-™-^. £j-iL« l£-^I ' i_r"^ iSj-^ 

i^J-^J JaJ,,^ Oil 

^Ja^-j <uLl*Jjj ^JlSI a^jJl J-~-Jl» jl :Jlij .ibLJl 

J jj>-jj <oIJl.p1 tJ -i ^j-A LasJ_)j_; jl 4J J^_; ia_a_>^_j jl 
Jl^I J-C- £-^-0-J jLi ^'j* ^JLoJl li-fc jl .«4j^L>JI 

-Ly*>\Jl Lip AjdJu <_;l!l - LLi 40 ^JUl <j y SI ^^Jl 

.JUJI £vlj^« 

jLi tL^iaj^ ^ G^-^" ^ J*~"^ lt" jr^ 

.ol j-a SJlp <u>tlj>- ( _ r Ji jJL^o cJ^L^i tj^5Vl 1 g ■ ;l 

4_»_S^-<Dl L^JaJai- jl jLww^>Jl ^ ^.,<i> i L^_f-Lii jL5 j 



ji_ftl ^ ilal si yil J I A^^JL }\i .J»15 Lp^U-l 

Lj-i-l ^vs ^./?J| i_JLkj ' *'<_$**' 

.<u JJLi (J-Ul William Ayscough ^ij-SL_->l j>LJj 

^^sljj 4 jJL^> i *jL>- ' ' oL?-LlLtkJl 

i < $ ' ■ ■» j 4^Liilj^ ^1 (jL>«_^l ^j-*-! Oj j-^-£Jl J 
JlLs .i]j">15 aJj! 4 Catherine Storer jj j.^..^ ^^jL? 

iii j_; Edward jjl jilj Arthur _pjl LaI^J^I j ( _ r * oLJLj 

^^3 Jl>-lj k_4JL» 4l~>tj ijj-^-AJ Lv^»J>- I jjLS' LoJU- (_jL>c^j>il 
( j_<0 Cj1_J— ->L>jJl ol^_a| I j~ * * u •'^-iy^ t^L* 

LgJLij Lg_j C~iLoj iLLLo Lg_*_a <L~>_y>-\ -Lai 4 L&^^f- 
<ca-^ jj 4 jjt ,/i \\ o<_* j-g-Ll oJLS" (_$JJl ^jj j-*_*Jl 
^ 4 1^,5^ 4C~wjJI ^1 J~*j tbiU ^ 015 » 
U^s j .((ii-it-wJl p_^jLL»J ^ jVl iJjLi 4JI .up ^jj^ 
UJ» ^yilpU iLJjN La Jfjj ^51 fUjjs^l _^Jl, 

L*jjT j 4 L$l^- jA.h'i 015 Ajl JJs Jus ibw ILL! Jti L15 
j_£_> L^jj ^r_ljj-!l />-SH ... /^SL! j .4±Ui <u_Lp ^.SOj 

^.s (jL>«_^l 1 ^ «_iLj i _ ff ^Jl oL^ljjJl l» j»_ L*_> 
.Cambridge ^s jrr «LS' ^1 4Jj.il*_o J_J S^^-Sll jj_g_jJl 
^^Jlp 015 JLii tjJuJl k_j*>LW liJ ^ V^J^Ul 4^Jl5 LJ j 



Ovid Jui jl j Pindar jlJJ^ jLtal ^ ^j- 4 '-^* *•! j-*"* 1 <JL«-c-l 
. «1659» U g .15 ^^Lp L>_^^ t^Lvap^LlI ^ A^JZLa ^ 

Barnabas ^ .....>—.» jLLjjL iu5L> JLL^_a ^j*>C jl 
.VLs- iLojVl LaLI 4_da_e4 tLii: Z^sS I g ~ U> « * Smith 

jJ^iJuj . J-j-^Jl cJi j jb- cl611 ^ j tl^^^l 

i»JLiLo ^3 uLb jl "Cw^ o j-ow»J| ^j^o ^JLJl 

> ' 1 ' 

<u ^iJuiNl ^ Cb-j i^UJl t yoLJl !Jl^ Ijl^ 

aJUclJI Jl~r^1 cJljU ^1 Newton ^y^J .!» 
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<LJl5 Thomas Fuller ^JLi jJ i—L*& j 
{j> \X>-\j b\Sj <. £*j~»\£ ^ Trinity y 

^> Jl (JUJI J U oUiCJl 

ciUUl CUwaJl ^JilJUl 1$ lj» Jll*J io^waJl 

o_~Jl <JL>-j3 cJb>«-^ (_$JUl t^LiJl <j; yjk 

5 ^ . » .,<? 11 <t~*xSOl 4^oL«l ,<Cw^j ^j^jjl 

c->lS j»UJaJl ie-lij c^jjujl 

^y> jS- iJL^j 4j»JLc-jJLj ijij-^Jl k_ii_~Jl 
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c-ljj Lo-^-Sj .c-lj-Jil (JL^J 4JL^c Lg_Lo_>r_> c- jju j_£^JJfc lILLoJJ 

i ji j^J a^J J_g_P ^Ji\ i ^yJl <, jl ^^iaJl i_Js> jJLil ijjNl 
JJiS i _yi?^J j-U^ Jl^L<JI I -L& jl ^ LiLi . Cam 

iii! LgJ-o iJLo <U <_ylJjL> UlW 4j»_oL>J| j-j J^"-i 

4^oJ_?- J_o~*_> jl J^jL«_<JLi 4_Jlp jl_£Li taJu oli 

jl 4_j*>LojJ oi_L>c_^ 1 a.L» la ll C^NjLla 

j^>oi]l JJs frLli-Nl 4jL^3 Jjlij jjj t^aJiiuJl ^__j*>UaJJ 

<LoL«Jl LLs- <L!l>- jl .<Lw^i$sJl ^ , " jIj 1 ll j j . a I 
JJJLlI Jj^»jl<iJI L^-Lil J-f-L~Ji jl <jj jJJ jr^-' f* - '- 5 ' 

.<uLL«j 4.1aicJ J*«-*Jl 4jL»>JI JJii IJJ tojj^l v—jIjw' 

j_<u«J I ^jjn LJ I — /^j j I I N I ilj L>_aj 

j^^-a-Lii-; ^j-Jl j-^- 1 jL? — 1661 * <L^3 ^2 a j-^-t- 

.ijjp ^51 La IJLAj t^XU* j! 4X~o 

^j— al— Li j J j-Jl ~~ f*"^" -/^ J-lLS" jl L»-sJ>-j IjJljJ 

^LJLj^_p^I »_jbMl SLl^I (.Benjamin Pulleyn 

^ jjl - iJla jjJlj <j J >- j l^l ^y* Li ^jC-^o 



t4_p>LJlj (.Aristotle j_la .»J\j Plato j jJ^y^J>\ 4_i_^_Li 
<uIp jl5j .dUS <uLi Loj ^jjLJ! j i ( j;*>l^'y!j (.jJa^Jlj 

JL> kJi'Xkj \jJb»wa U_u~l ol5j ^o>Ui^*>UJl j^iz 

. « 1 66 1 

tJ-wsLiJl (jiL iijli AjL*- ^^^j J-^>Jl isjJaj^Jl IJl& 

jj> ^Jlp ( _ s 1p jLxu jl J^J IpjLsJI oL>r..g.,/?Jl ojI 
1663 iL-u ^ Lo oij ^ij .4jjJb>n^J\ A^iL-Vl JJ»-1juJI 

j_.JUtf U» :<_JUI s^L^Ji aJu^JI ^jSfl 4_^_v2-Jl 

ojjt. |j_J .L^-a iJu^Jl t5j^ i,^' C'Lfr j-^> >_4Jcjit_<J 
3iLJl» j "Earth ^jS 1 !' 1 j «Air *lj^Jl» :_, ^U J _ v i J _Jl 
Time and a-jJL^j-^JI j j_ajJl» '. ^Jl "V j— /»j "Matter 
sJla ^yi-x-jj . «Sleep j»jjJl»j "Soul j "Eternity 

^jL>cjLv5 ULw-I OJ«-L; Lo-;jJ t Jw*^>- | WLj j-^j * 



^ j-J ■/?>- -LSj .0 jjol t j^> 4-L>iJ> (_$-^ ' — ^i^-^-i ^"~*l 

^j^iCLJl ^ iij JL-pI ^ <gLjjJj<j> jjS Jp 
dliiSj (.^jLjt^Jl ^_5\j»J\ <jjj_s<s J 1_^_^<I ^ji-ll 

.jL* £,Ul J> Nl ^ScJ (J «(JUJI» ^ik^o 

JvJi j 4 Nicolaus Copernicus (1473-1543) ^jSLj^jjS" 

jL a^^JlxJI 4^,1 \\ j 1543 J (_5-^>o ,_5-UJ^ 

jl Jlij . ( j~«Jjl J jj-U - j^jSlI L^u j — t^S"ljS3l 

.iu- < _^ J i5\ j»b LsisLi- talicpl c_Jip Jp L-lj CJi 
L_si>L>j ^ j_£—J j->j^ *-tj^*-> ^jL^jJ 0 j j-=*~l J jL' - j 
Johannes Kepter (1571 - jJLi" jl*^ ^^-^ •^riy^-'J 
"jJLp aJL, c^JI aJ Jlj-iJ £-«V jUl jUi jjkj 1630) 
IS j^, aILcuJI ^iJl ^Ail - j/Vl ^LSUiJl pLj^aJI 
^JUl j/Vl dy\i dJUi ^ .^l j£M 
.^yaiU ^iai jJ<> ^^oJJl J y- ^Sj$ jl-L» $ J-^--' o\ 
$ J^J j!j 4 Li 1^ ^j*Jl J ^ J-*-lJl jl ^1 

j^«Jl jt->>jJl IJl* J jj>- ai^ ^>J bcJ lg-^p i_~S" ^5 

.^>^>JI 

* ^S"! oljlJm jL ibUJl A^jJLtfJl o ^£jsJI Ja yu~ij 

jl Jp Jlill aJ jJli J J^S tUJ^- ^ 




j-Lj> jjJlS Lai .4JL 

^ li^U oJliJl 



JJ 



('period 



iRcvo\uV.\or\\hus 



£ JU_p! ^JlUI jUJl5 

JJIj (jJJ! Galileo Galilei (1564 - 1642) ^Lp j^-LJ^ 



lj5 jJI 5j_,JljJ| <ulj.il j\ 



kjj^Ju^' JjU^I jjfc JlaJj .1609 ^»j>tJlj j^aJIj 

jJij LjJUPj ^X*Lo_)l jLojIj tJyfcjJl JjL-s J^jlpj 
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v 




5 ^Ji^aJl Ajj^lll "CJL-j ^sSj .'Lwij Milky Way jLxJl 
^ 5 ^.j^-^Jl)) The Starry Messenger ( _ s _*_j>^J! J ^Jl 

jl ^ ^^Sfl cLLL" U t ^pb II 

^JLoj^Jl JLSLJ^l&l L«i5CJl cJbt 1633 ^ 



A - "~ " -A ~\ ... - ^ . .. - > 

^ \ A j » , o^S^ 

<SCD^ J ^ U W 



(SAB) t.\_k_LJ\ 
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. glaucoma <JjjJl 

f- ** i p. 

^ j^iJliJ lS^' lS^- 1 -! LiU^aI Jil (J 
JsULJ ^yJl C-ol 4 _ f Jl i-^-ij^Jl iJL^JaJl j ca^_g_JL!l 
<ulLcl«JI AiJlji ^-j j-L^" jl^ L«j^>t5 .j W . mjI cjljjiaj 

Ij^j ^ ISL*J jl5 LoJjj«i .^j^l ^»L^-^I 

iLilil ^L^-^l jl JiUJl jr-OxJl :>UipNI jl Pisa 

.^isL?- .iUxpl jJ& iiyt>Jl j»L*^-^l ^ jS\ \s-j~*s_ JaJL~J 
j! CUJJ jl <iJjJl t-JjUcJl jJlp JL, ^Ual^-I j 

jj-P jJaJl ^Ja a i (j-^J-il £-« *>LUj JaiL^Jl ^_*~>Jl £jL~J 
bco jlkiLJ ^iJu 5jL Ji j <Lijj jti tlJ^Lssj .<csliS"j <Gjj 

jJlJLp (_£-i>*j tdiii 4sL<?l .iol_p- a j^x^- jl t f-lj^Jl 

p-~w>JU A^x-j-JaJl iJLxJl jL Uit-^lj LojJls LsIJLlc-I 
jz-Jc-o IjS ^s- J.la^ ^» j g oJl IJl» j . inertia ^J> I JJl 

.LgJbb^Jl 
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oJ-jli 4_J Ju>- J La tLojJjJl jt_JL)«J 



j jjjl ^ Democritus ^ Lj 

*_iJLtJ «-L^iS/l jl ^yJ-f' 

oJljoj . atoms oljJUl : L_asl__«_wo 

L^jjJLSj tSj-w-SLlI »L-*j»-3l jLi 

|j_» 4_jj_SajJ LJLsjj .J-SL-JLJI j 
<j> l?r. oJl IS y>*}\ jli t lJ j^JLjUI 

AJLJb o^LaJl dJJj j j-So jJj (.ojJUl j j-SO' jl 
L^_; ^iLi ^^xJl ij- jj^Jl AJL^iaJL UL-o-p LoL»jl*I ,Jj1 

yul jlaJl) lj jjbj jl g i La ^ il jiS/l jl (_$ljj i jJlJLp 

f-L-iVl j]» t r ^S' Jiii .«ik>~o oj^-jj 




j^La u ^aa^ f4^A 
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jlj i^lj^Jl ( _ s ip U^o'L" Jj^Js. ^ M ji-Nl L^_s^-| 
o"ljJaj-j v^_>JU>Jl ^j-oJljJI ^jjJ—Nl JLoJL*-; jl (J -Lp 

jl£ U-Lxp ^jj- 4JU_pI ^Jj. jJuJI J.la^ jL5j 

oLJjLoJI <w-JL«Jo ^-Ij t ijjLj_^Jl jjkljJaJL 4jl_^il 

j * ^j-Lo Jjl j_?^jJL <cJjl«_»J| <-L«_~Jl 

lUU ,-a.,^.-Jl j oijIjJI ^lpLJI 1664 _ rc _^oi/JjNl 
i^JJLa <J j-^tj • t 2rr*^^ ^-^-^W^l (j-* _pL» jl5 Ujjlp 
^y^s- j 4-iL>t-pI I jj^> 1 1665 Jj ^1 / jL~J JJl jl jj-l 
a_JsJI aS y>*^\ oJgLJ\ ^L*w>-SM oJl* ojji ^ 

jl John Conduitt OjjJJ j-S" j y>- <GL-~Jl JL>-I jiJLpI JLSi 

jip jj j .«I^u ^Ji il^> y <-.' s iyc*\ jsh 

jl : MjIJ y kJS John North ^jjj j jj>- 

O^jr^-J '^—^ "M^J Cf*? 0^- 



5L>Jj • < 4~- c ' itJL'j i-JU o ^ j-il Si jj>tj ^^^Lil 

-Sl-ljlj .Bj_)Lfr j_;L>t_^ ^]\ ^jJLiLo ^jLlS' /j-a UjU 

JjL^jJl ^y-^>- o_L)_»i_^l Jj j ...» .^»L1 oJlp 
<lJI :>Ip l^JLs U-J. j .«^»*>UaJl ^yl ^ L^J jj-s^ ^jl 
taJ^i* j jSI t _^Jl : Lg-i ji^i UJ5 LfiJf o^jL<u 

JUj" UJuPj J~*}jX~a ^5b_Jl j JJJl k_i^a^ J ^Jil ji 

oUU^Jl oij* '•^-^ toJ^ j»_UJl « s _ j JLp Ij^li ^-^Ij 

o^-*-* (jJ jiJ (jjJl J^-J! 1664 iu« Jj-L>oj 

J} aJl jJ jlSj 1 1 JjJl>sJ _» U- jw^j ji5l «J 
LJl jLi - jji^Jl jl d jjJcju ^jjJUl ^jjjXUl ^ 

0 ya^> jjiJ jl ^jSUj ^' j j^l j»io*J ^1 4iaJi oJla jl 
Lo^i^- i la , W -kJ 4_1_S" ciUi s^ljj jlj t 4j^Lva_« 

^Ul jl5 LU» :«<dJl ^y)) jljjj^ c^>w" .s^.b^» 



i oJ-?-lj ll^P C->Lilj^>t-)l ^j.r? » . 1 ijl ^j-^" .1^- 

<■ A- j A L aJl 4jUi?-*^ ^» J^sLjJl j-^iaj j*J 

( _ r ~J ^^sbj jj* j Abraham de Moivre js\ y ^L&l^l 
4_wL5 ^ LJUs 015 ^Ll Sturbridge ^ j-> j^— ^ 

jJLp ^ LLS' ^ij>li .oliiiJl jJlp ^ <olj aJJsJ U 

4_xjJi I LoLoJ ^£ ^3.". j <uS3 j tolilLJl 

William j ^LJ j 4_Jl_^<j I jJLi ^jJJ j*-^ .ijLw«J! 
J^-xJl j Key to Mathematics CjL^>L> ^Jl ^Lio Oughtred 
g ll Rene Descartes CJjL5L>^ "—-^ j-i ^JLvf^l 
Discourse on Method g^J^oJl ^ Sj-^sL^^ t a^L-L^jJI 



L> J5 ^1 y_ d\ *Jic- ol 1.1* J5 Jjy Jus-j ^ .((l^Li 

- e- e- ^ 

4jL; ^LiLP^I ^\ tjjJl ijJL I Jus j toL-^LjJJ 

d)Li i. ol—/?Li ^Jl j^JuCj 1,., ■✓yjt-j^ LoLjjlaI L> . ^ j 015 
<uJj.i t _ r Lp j-^JI Pulleyn l yJ j-> <jl J>-\ I j2S 

JJ1 j^jk v^jLoLiJl&I j^c- Ijl>c~« 1 »_jjJ_^\!Li aI^Jj 

(1) jjb jJjL^ ^Jlkj^Jl Ajt-JaJl ^»JL>u U^JL i^LJl si* 
frl tiilj j-o-v? J-«-V! ci- 1 -" Charles Darwin 

ll)L£ 4_lJ^>c_<JI O jjb v_->jL»tJ pJa-X_a .Jills' 
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^jJIjj tf^j Sabbath o^JI ^J^- 
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i^<jJ_« ^-bj ^1 John Wickins J^jj <1) j-^- j-ft ■ ." ■ i - ^ ^ 
j-o Nicholas j-^y j^-tJ j-^"' ■ j r ; -^-«^''- a 

^ij ^ y^-iJ j^Lp ^IjS/I >^>-l ^yii 

AjIjj t .^. ^ i-jj .<li ^j- 9 <*J-w°j ^0 1 g ... a'< 4_L$Li_«Jl 

L>_gilij ^ ^LkJl l _ s 1p Uilj <±UJU ...» i^^jhSL: 
U .g.-.-C^ yS-tj 4 -^- a jj cyj-^ c*-«-«Ji 

y&l]a_*J L>_AjlS^U*lj 1 o g 'iL>r ^" ■ "I l y& tJ-il^*Jl 
^j-o iJJaJl L»_gJlyl j^j ^Lal^Jl (w-jjJJl i5jJl~Jl 

. O L>r-.. pj I ( j-0 vlJ-k J^J tjLoJLlJ tjj_0^>tij 

t ^jJ^Jl ^j^i^tJJ c jJ*^- L;Uai>- 4aJ <1)Li 1662 <c~« Lg-*-^ j 



4jw«*> ( _yS jJ^J j-^«Jlj J_^^L>lJl 0^"^L_O JLjtJ 





iiii 




^1 ^jSl ^ S^o^Jl 4_-L5LJl <J! oJT 1 1663 

.pLIj L»5^ L^j t_3 j.,r>"..\ <JL*~g-*i -UjI /^a <uJl L^-SvJlo cJliul 
^3 LpLo j\ CjN jUs *ol>- ^ j-j -Lxj j»J *J t j- a J 
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.^U ^iSt t_j*>UaJl <ul yl aJjj-u jl <GLi jlif 
L>aU^» tijjlkoJl cjUI^uNI ^ ^t>o 1664 ^ 

^wfl JjUJLj tiJLftS/l J^oLS" «scholar L»»L>- UU>» jU> 
^Jl aJLvM t <u_J-£ <lJL>uj cjL^>-j JjLllJ *V j_>c_>o 

<cSL>j <bl jjfc t ciUi ^jA j»-*lj lg:'~a tw-J^ ( _ y vi>l-4j 

^yiJj^Jl 4_AjJUtf ^jJ-P U^jI dJJi (J^-w^jj .iJLaj LJ J_c- 



1 j ' i J-r*J jr* £r' Jj-'' (jr* Catherine Storer jj 
L|J UL-U^s j^^ijj . Francis Bakon jj-^-; ^j-^-wJl ^ 

tL^jJI^p ^ jj^i ^1 jd\ oUU^I 
oJl5j .i>->Ul Jl* Jj-^»Jl] s^S/I i-iJI cJLS 
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l _ s JL5c— Aii dUi .liw Lgjl ijS ic- l$Jl ^iaJ 
Ijl>- J 

jkwJl ^ igildl J-^-LiJl ji t5J«JJl i^ljjJ ^ISGl . 

P+Vj^ ^ J~>y IAS ^ olij ^ jXr^T 

^ ojbl jLS" j_lJj .1665 ij^w- ^ i_w^L><Jl 

cjUa^%o _^:> jli iUL^I [jwil^* <u k; ;.Jiijj! o'UUcjj'yi 
JjtiJL oJL5 4_LJL>iJl jl ^^J-p *>LJ:> y i-JLS" 

.0 yLe- 



4 -~ uSj "^tj ^^j-y^ Cy ^_j~ > *^~'- Ct' 5^ "^^! f* - ^ 

UJI 

• — 'L^>l 1 1660 J jJL?- 4_*_»*J j j-^- 3 ■ ^ ^ ' ^J-~* 

<L*^o t jlj^J j-il ^ -AjJ-i j»JL Ijlo ^j^s y> oLp^S jj-^Ul 

J*>U- elijJl oU"i(.i LfjL Samuel Pepys 

^JJjJl jj^LkJl jl Black Death Cjj^JI 

loli <, 1347 <J^- L>jjl _/4^ Jjl bubonic plague 



cu.*J!j j J l : LL>t-^> o^Jl h s ... IJl^J 

£jlj-JLll J t-jbJUl Oj-sXJLilj i^yjJlj j-L<JI O j>*-A J 
U-Sj - 1U .«*-L^ 

la^i* c~i^J o _^5o»Jl jli - <*Jl J.L. ^ jLil 

jjiJ! j^oLJl jjjJ»lj^Jl JU ^-U-i J 

j^s^ /J jj Jj .0 jSl ol ^Ljl I j yLiil 
OjLs^ tL^jjji Jl ^jjjJl cJl^j LjJj^p tl665 

OjJ_JI ^ Slij L!L>- 8 (.000 4_>l J J->— J 

^> 5_Ji-ljJl j! U-^J ^^Jl ^U-ULL«-!l 

I ^J^JI C^Sl/JjSl ^.^J Jj .^Ul 

jlS" (^JUl c^i Jl J t4j«^L>Jl j^lf-L ^o^lS 4j<^L>J 
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1666 - 1665 ^y^- ^JC! .a-jL^JI j~!l> _^5cJ 

j-^h i_s^*^ j"*^' 4-Lw«j ^1 tjj^ijJl ^j-o ^jjJJLp J_>o 

^ c~L^ ^Li^/I dLLj ^ ((Pierre Des Maizeaux j^~ojj 
LSLxi j <,£-j^J^!j ^IJu^l ^ ^11=-^ jljyj 

jUf (^JUl i William Whiston o j-i—j fW-'j { *^-^J 
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oL_w»J"iJ ^_y^->_ LaJUPj lOL*jj jji 'M-d*^-^ 
.K^JWJ LgJl j*_Uj La UIp aJli (. i*-JaJl j»JLp 

j^j^Jli .Aj^lxJl AjLpj 

Oij^- 0.}J->t« Jsj^JiJ <LpJ[j«J| CjLU>-^ll Jj_L>t!i ^ Xjba 
j»_ > *w>J j I <U»JljJl 4-P ^JL J^LjCLj La ^-A 

La .axp j^kJ Jcs- La , ..,■..•>- jL~a ^ o-iliJl JjJjcJIj 

^viLiJl ^JjL^woJI oJla j_LL« ^ g ■/? «_i JjLJ J-ij 
OjlSLo ^-^j 0L~JyjJl OL^b^Jli .^L>*ill ijjLiia 



Pierre de Laj^i ^ j-^r-iJ Ren ^ Descartes [1650-1596] 
j-a U.a.u^a J^L^a v >U t: ; jl ULki^l Fermat (65 - 1601) 

£--^>- ( _ ? Le- l^a.-la" <CaLc- jis JaLu^ol ^ Ij^pO 

jL*S 4_> j^JL>tj jL? La j-Aj I La la 'i ^y_a JjL^waJ! 

,LJI 



i*j>L>Jl jIAj 01 J^-i 1 1665 jjU /jLI ^ ^o^LS 



CjMIL« 4j*>Uj t ^--oJjJ /^UJI J-ij-^" ^ ^"jjjjJjJ 

^.U- <lUj> Jw»juM Jiij .i«j^>wJl 1666 J*iAi- lS^"^ 

jl KfluxionS 0 ^.^^woJl Cjlj^-i-^Jl" LaUL»*> ojjlj iJL Jf 

a-x-jIjJI ^3jLj. t/^Jj-J ^1 1666 aj^j j-^-ljl 

J-oLScJlj Jw^LiJl uL>< ^» _^Jl ~ 1 !•» j ^ >u^_vJ La 
j jJxJ ( _^jJI JJLw—oJl J_>- ^^L^Jl ^ la : ... '(calculus 

Lo ^ ..,~->- ^-jLv«J olj— oJl Jww^Lij J5.il _LiJj>cj jJ j_o 
^51! j^ijJl jL^Jl ^_jLw^-j c ^IjjiS! ^ J»^JL* frbJI 

^Jl i jS jisLJ J^ijJl Jjjt*Jl jj^li jl t jlji 

jli <.i_Li_>JL;j .^y>J^\ i _ r Lt- ^yj^j^J cJlS jl ju^j 

L^Ip jJJpI U jl - Aj^cvaJl ol^liwJl; aaLcuJI JuL*^JI 
Jju*-* ^ ((infinitesimal jj> ./> \\ ( _^aLjuJI» ^ j-^ 
.^1^1 ^ ojLwi JbJb>«J ^ dU JlS'j j»-~>J i5y>Jl 

.Lgj <wsL>Jl Jsj^jJl J^sj 4j»...,,la.l| ^0 J^lxJl IgJa^Jjj 

JuJL>Jl ciLl^S'Nl IJla 0 jj j^JJ jl LjJi^^o i_r^j 
ojL>- jlj L^wUjti .^.jLlJl ( _ 5 ^aJI I-La ypLL^ 
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^UUs y»j Humphrey Babington j <S < j£~>1\ 

<.5Jj^> 55 J a^JLSI iJu-p Xiu <Gl ^?-jjJ U-Ja* 4 t ^L J Jl 
Ai 4_LJl«. jl N jJ ^-jI^j jl tJl5L>Lj 015 j 

^Jl L>- jj- t^ljJJl JjbJ wL*_.j .oJi-J i— ' Kensington 
.^■LLJl jL>t^il ( _^<aj<-; JJa (jjUlSI i—Jj-JJ 4ju_L>«Jl 

.iwijVl 2-jiL>iJl o j£j <*JL ^ji-^ o j^->- LoJc^ Lojj «ui 
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^iooco.oo c c e. o o a o 0,0 o o c 0,0 o 0 o o o o o o o c a o o o o 

' } } i I'll > 1 f.'l * ' ' h'i 




V2 



^ « Afc^V -vMf/f'o £f 





' •'■a 111' <..7#<l 



i L»f?P,4 «■ # f 7, I +**t.T I *-tJif 7 14 1, 
io.ooo - - 



> o I'.o o • c 



* ^ ■•■ Ml » a \ j\ ^ A^i£- 



(-* Ojivl ^ liUJU* UaLlJI LiiSlI JLpI aJUJI 
IJLa jl5 lijj .« ^-^-iJl pLLijLS *-AJ ^ jLSOi ^ 1 j , , a i 

SjJLil aJL^_> IjJLlo O j^Li 01 »— ->«-> __ r «JL!l Oli t !_><^_>c_^ 



51 



J>Js> 



r 1 



Jai>- (^S j l} y>^L>_ li _^>t^<jl jv-^>Jl jl L<ajl 



* 0 i $ 

dJa^l^j l^iJUL jS^s i JlJLi S^£\Jl k_iji N-Lij 

^i\Ju> Jlioj .^ftij^l Jl 4jL$JI ^ ^^yd^ij t J-JL 
J} IgJ y>- jJ*j jS\ ^pftSjMl j»-*~>Jl -bCU; 

jLi jlJLo ^JLl^oj ojL-wa oL^jJl ^ -iij^j jl 

ft * ft * o 

N <UliiJl jl ^y) jXo U jl 
N ^jVl j5 y> J-C- ^-<Jl ^IjCjI .Up 

fJik-^V dlJi5 ^1 ^ 

o^_*jJl j 2j\ \i c- I j « « 1 jj ... a 1 

lil VI L-sLi ^jL^JI jjlj-jJl IJl_» 




52 



J-*-f- o j£s ^j^j «\ o-Lij ^JjJl jJU^o j 

_^j^l ^ l-^c-v ^ <_s-H >~^' Oi .4-!Ul)1 

jJjj t^JJl ciiUil! jJ^IjJI Jj-UJI l*oUt, 

lij^>Co jl J I <^e-y L«L»J jjl jaj^H .<uJj J 
centrifugal SJuLJl ejJLlL *-3j-*j Lu jl - ^jL>Jl 

. Ji-ljj! ^>*j ^^j^l ui> 5 ^ij _ force 

^ ^^JjJl <LilSGl 5jiJ! J_>Jl^_J iijU^a ^ t 1 g ■> k>» " 

t^li .5jjL*—J| LaljjJl ei-A ^ J_w-jJl J^LJl 

.jJ^T j*— _£l l_jJw>- ( _ s -Lp ajJJLil <J iaoULlpI i^-~->- 
t_J^^>_j LiJ_Lo LoLoJ ^y3ji\ eJ~U*J <L>-LLJli 

Jjt>o <_Jf JjL^JI (y^^JI jl ^^Jl i _ s i*- ti^liJl 
4l>-jJJLj j-^JjJI j_j.ll ^^JL ^j>w> i^-Lidl ^1 ^L-^-JL 

jl *— j^JjJI j _^j^l ^ ^-iUJl jl Jw^pIj 
tali 1 - g ' ■ ■ ^LL^baJl 4-aL- <Jl j*-!^ L-^^-c- _yajLjLi 
j»l~j>-SM j o ji J^L*j a^oUJI jl Lv? ^sl 
ojjjjl jli tiiLw^Jl LjLpI_J> j»J t a^_L>_^ (.s-^ 

4_J*>\_J oL~w<JI OjlwS li[j t t^i_s<2jJl ^ j*-JjJl ■/> ■ ■ 

jJw2-j I jS^aj l ti~Ul *y ~jJI SjJLil ^v^lj k—sLw?! 



^Jlc- a! A\ j~ jl k_^>tjj .asLw<JI .iLojL 4-w_wjJ I 

|>LJj oL^sLjJl ^JIp Jji .L^«ijX> jl£ ^1 ^Jl 
<u^>- j_*_>" ; ^jjj^j 4jaJ (J^ 5 ^ 0 \Xt- (_£-i-Jl j j-^j 

^jJi JU_*JI LJL>- (jL>^l ^ r wvJl ^jJ» ... oJu* J^l 

J-Jl?- <u1 ^J-c- dJUi ^Jl jisJj jl '■ L»J-^j 

Jli jlS (jjJl *LjJl ,jjo d\S jl 

4 1666 4Jw^ ^.1? .-JjjJ JjJ Lf Aj JJi-9 I \Sj 

j^jJ jLSL^ O— il ^»l <_£ j-j>-l o\_^Uo j-^-^ - ^LJi 

__ r --S\Jl (Jj jj>Jl I aJlc- (J-LLjI L> il ^ ^jj^U-wJl 
jji j-^jJI j ^-aJL^ /JjJul <j-« < _ s jLS_JI ^jj^j Great Fire 

. (JLJ £Jjlj |>Lil 4_x_ijl 4_J_P a ^ W . ... II j j^a ^-^LojJl 

^ * ^ 

Ul-Ls 436 <m_L^a t Lv? j_p J-^ 1 a -.^ 'j l ^ ' j 

4, „,_■,_<: 87j tjp. 13^000 ^5lj 4 L^JL5^I 
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t^U-Ja-p Jlj3 ip-L^ oJLJ LgJlSj ^^j^/L ol^«wa 4jjJuJl 
fL_^!l jLi c^j^>Jl jl (j-^LJ^ jCJa-*-* -Lixplj .O'ijjiLiSlj 

j!5 tjvJijJl 

iJU^ jU (. fLjjJl *l \ y\^> j-S^I Ol jJ^S- jl ^~>- 

d\Sj t4_>L^t>U Sturbridge <ji> ^'j*^ 

jl? LaAlC-j .f\j jJl i „>.o (Jj-bj jl Jl^S 0 j^o ojlj «ii (jJ J-J 

^jLoj jJ! j -w»-L^aJ1 ^»L>I Lij J j-** 1 oLS'j 
..i^L^Jl Jjhj J ji\ j J Seneca li^-« jJ-il J^JJ 

jl -j^j^i jl jJsLwOjl JjU- tjili JJ JnJ J 

<. ij-^^/l jl c4^aJJaJlj t- j ,/t \\ ^yt'y 

.jjJj-J ^Ll 4_fL~o*>L«Jl + n-a (_^jJ N j-^-a jl5 ^Ij J-Aj 

J^liu Ifiil j tjl_^S/l (_$jil j-<w?-Sfl jl jlSj 

jjiii ji ^ jlp .^sJuJi ^Sii jjiii Ji i^ylj 



- t-iJaJi ^ s^j<_1<J| jjJJl jlS U-£-a (j^J .ij^SlI 

JL>ol j3 ' a. Ml j| <u^e- jUI L«-o j .JjliLJl jl->->Jl l __ 5 J-« ; 
Ji o jL£o jl5 oL" S^b *y -b ,J,. M , ..,.,..s Jaj j-Jo ^J^-^ 

Lljj-> lily^l j\ to^^Jl jlj-Nl ^ j jJ J5 jL^Jl 
. experimentum crucis 4_o_^L>J! 4_> j->Jl L*Lk-^j t LgJ ji 

. la ll ^yjjJLf-l C L_ — A^J I i > jJ ljj_Jij_-o ^J>J jl J_*_~J 

j *_]| c^I^jLj 6 jl 5 -i— *— > ^_L_p ^-^1 j j_*_> 
frlijjJl i_*_Ji^M jli tJjSfl jj— ij_«Jl Lo-S" j .,j-iL«Jl 
JiCi» jl : *>Vsli .ol j^Jl ^ j^si ajjI^j cJ ^Jl 

lil <ul «J J^lJ ^ . (( 0^/U>Jl ^-o-^" ^ j-A jl jjSlI 
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jjp *J .IJ-SLaj ttJUJjj ^^L. ,yUj j-Jlj 'Jjji ejr*-; 
0L5 U5 i^^^l Oj-U oV>J JljJSfl oJL5 

JUj^, Jl Jj^o dJJij (5^1 UljJi jJ^' 01 

djs M ^ji ji jjji ji 

- liJLi jJil jj» Ji L»5 - ^^-1^1 OjJJli .J_s*U>*-> 
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4_L»» i^Jjjj jj jj 4^A?- Ij_q_™j ijl ^y^jjpsJJ j-L>«-j t (jj ji 

oLLLl5L«JI <jL p_L*Jl ^ annus mirabilis olj_>*_*_»Jl 
.50^1 j iJ— N j-* (i-*-^ dJjj- 

^1 ^JjJLJI ^„>JI ^ <u<Jj .^T jUI ^Jl 

.«4^*. 23 Cj^o-xJl c iw-> j jJ jJ jj 
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<d Lo lils .1667 y t y£\ I if.j^J jr* 1 ^ 

^ J-^ c^i cr^vH or* ^Li^ 1 ' ^LS^>L; ^ £^Jl 
\jj^Ju> if-j\y> J~*i <^ 0^ jW^*^ ^L? tij-bx^> 

c^J^/JjLl y>-\j\ flj cS-^ (J^J 



^Ijls ^*ApI JLo-pI L^JLp! ^ JjU^j ajLpj^j^J ' 

<. yyS\ jdji\ jJj^" JjS/l ^ J . jLoj^Jlj /^jLjJl 

t * c- 

j .^-olS^Nl Ai^l ^ Lwb I j^ip Oj>o Si H"y»u»j 

4_ilp*N LiL^Jj viijljlj cjJj_>-L^- Li LSI j bL*^* L_LW 

^UjJlj-Ij ^jip aJjLW ^Ij^jI ij-^l j L . g ^ " 1 'wlj- 
43bj Jlp AiLiJ J! oU^i JS' .^bJl ^x: Si ^ 

^ oJj i _ 5 lp 4_Lii (_$JJl 4 ^JU^-UJl ^>UJ| 4jbj 

L_Li 1 7 j~i ^Jjjxj 4 >— s j-*-SS j . iJUl 4^J! 

I i^j.s JU Uj^p y-l LLi 15 
jLjjI aJI ^uLkj-^Li jj^ L> g j .1668 a-L~* 



lJ\Js Ml O-uJ ^1 ^jVl ojLjj ^ (J 

4_>-j^ ^-5 j? tj-" j i J 1 -*-' ' 1668 ( j~_la_~_pl 

Ljji OJLoJl i j^[^J>~\ 4_*_>jl oJlj L*J t L?^— *"J <_5^- e ' 

«jju~l ^JJl JJlfJl ^I^^Jl ^ !l jliTj <.L^>UJI 

( _ s 1p o5\J j <.4_v2-«Lc- o-Jj JJii I* Lai k-A-Sj w 
c~*J:> JUl 4_i^'>\_«Jlj oLwiLjJl ^LJLp J_;li 

.'CjjJLS- O-a-^Jlj ( _ ? o-L*Jl <C>tJ jV^Jlo^l 

ijjjij ^Ul JL^-jJl i !UaJl jl5 U^oJl oJla j^>- 

Issac Barrow jjL (jL>.-~o I y*> ^ ^L*^Jl J5 
^^jxJJl IJl» jlSj .^s^^l? 4j«^jL?- ^ cjLwsLjjJI i\s*J\ 

A. V ^a.>.' Lojj>tA <LpL*t-iu Ja*s>-lj t j»^>-*>l^3 Jlxi 

^ Jw«_g_<Jlj tj^J-JjJl JsyLJlj tijjjjlj ^ la a 11 
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jLS aJI ^Sj-^ jSls^,\ 
^ JJ^. ^ j^-a^JI 
jL 3-j I j <. 1 664 aJL^Ls^ 
jJ Oj-£j jl jj-^j jjL. 

* ft 

cjLc-LwJI J*>L>- «_i»UI jLSL* 



>^-j jl5 jj_^ jl ^tj 1 1664 4^ jyj 
«.aJL^ aJLoN jUi j 



tjjL jli i. L^jwj o^^SL^Jl ii*>ljjl c^jlS L>_g_a j 

^j_J v_<_aI ( _ r Ls> Lj_L. jlS 1 1669 aj~- Jj_L>^ 

j! j^aj o^jJj>JI Nicholas Mercator y> jiCj 
; . " jJl (J-ij-lf j-f- Logarithmotechnia oU>_jlj jLc-jJJI 
I ^-L* bj jlpI John Collins jjJ jS j jj>- ^j-JUl ^J>Ij jJl 

^<2j<j C Jj»^/I o-L$-i aJLojOi A3 j-*j> ji jjtij iLt ^liJU^jl 
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^la.alL) j _^Jl5 j-o -L;^J! 1 ^ » „^ c/^^ k — j-£LH 

^-U2Jl iJu jl5 ^-iaJUj J\JL>- 4^>U> l^5\J j tJl5ljJl 

<tJl jLil ^-iJl JLLJI jL?j 'jn>^ jL>fc-il jjt> tj^jcoJl 

j-p Jw^*A*J! iiijiaj J^UxJl jl ej-J» ./all iJL-o jJl jjb 
Jlp j Jij t De Analysi per Aequationes Infinitas r~»Jl 
.aJUI aJL-j Ljj jL jjL 

ULj L_> ji- lJuj .A^ftlsJl JsL—jSfl ^ j^^j^^Jl i _ y Le- 

.j^jLS"yi l& jJLj 4jLjJa.ll ( _ y lp i-PjjJl <uJL_v*i 

jjL 4~Lp Ijl>- <u~oL*_>- oljL*j j\^J j>_> i—>L>-I jl Jlujj 
.j»5U5j JL ji ^iJUs ilo-o j^SL jL Ll» : 

*Ls-*-<>w>tJ I ^j^^jj ^1 U i jLi j-~J _^-^Ll _9jLi t ^v,-! 

ctJLi JlS" ijLLJl ( _ j Jlc- Brouncker ^^Jjl^ -sjjJJl <L-CL«Jl 

^JaJ j»Jj .^LJl ( _ r Lp aJu^> j-^j jL IlL>wJ1 j5J 
^Jli LoJl-_c- 1711 4Jw» De Analysi J_Jij>«jl!I aJL^-j 

aJL«_pI j-^' J-J jr" jL?J t 4Jw^i ( j-JL»-j jLoJ ^jJ j-o 



64 



U^Lj- ULvjlaI ^ y_ o\S jjL oL ^liLpMl jl 

U J-«>«-!l I j-* ^ ^ j*j olaJL^U cL>-b>-l Jp Ulk* jjU 
iU- ^aJI ^ jli' UJ ^y^J ol (^Ic- .^IcA <dJl ^ 

y>j-* ii-Ji j jj-P i^-^-i <jj j^-i jl? Juii t JJJi ^jJl 
t^jJjJl oi^iJ j^iaJl (wJLpI ^ j ij^li; O^-J Jl 

.1669 _^si/JjSM jjj^ 29 ^^l^ 
oJJ oJl ^ dLi N j «, 1670 ii- JJl jl ^ Oj-^Ul^ 



Alii 

J-s^I^j (j-^-* George Cheyne £jj-=r 

Ja^LuJ" jljJ^lj fj^iJL 4_4l*^Jl 

jNl j-J ^—^l (J"*-*-^ dr* i-£ ./'"I >^j^>\j 

& fr ** 

<»JL*j La IJL* j £j-<0 _y. *'- JL *i 'j- 1 ^ 

e- " ft 

jli" «J1 ( _ s il> Jju to ^1 j£ y ^ <Sj^> jl <U*>Uj 
jJlxJlj j»LwL*Nl ili ^yip oJlfc O-ilSj t jj „tf>Jl ^J^o 

<Lsjj_»_oj! 4 . ->r...,tjl (. JjLl ^JLP-J .Loj_*_P _LjJ_?J| 

jL5 lilj .4_pjLi <u_j; ks jJ- ^ j^p\->^ jLw^Nl ^jAjo 
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■ ail J\ i\^Ji\ 



• * 





f - 



V. 



\_j\j-i_e. ^ -J-.-Q Jj\ 



LjLi jlS L>ju> Laljjdsl ( _ 5 xJl i^jl^JI l y-> y 

Optica Promota ■/? ■ ll ( _ rr; _^Lj ^1^5 

( _ 5 SUiJlj ^^Li^Jl James Gregory ^jyjy y*~>- ddyJ 

i^JLIi ( _ r i^>- SI <, reflecting telescope ( _ r J>'L*Jl » jI ^JLaJJ 

^«^Lp i_jI £-~>^> -^-1 ^><j J-3 jj-^-> jt— I O-S jJl 

y* Jj<jI ^J>\ <u^i> ^jyuy 1663 ^^ii -J^^ 
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Richard ^jLLXjj ^ oL^JLp t w J_ki kiUi 

^j-SvJj t jJjJ ^ jj g ■ * < olj.il ^JLv? j_a j Reive 

L£Jl c_->l j-UJ li*>Uo . JjJi ^1 oJb iilj.il j^^uJl 
JLuc^L j^^tJJ NL>- J^Ai refracting telescope 

jl |> ■ o IJla ^ 4jJl5LSl Ajj^Jlj . LljjJL- 
chromatic aberration jJUl ^jJL Jjl*j ^/ La i^JI j-*Jl 
Jl] jJj j^lJl ij^J^! iuLwiJl jJsljJaJl ^j-fcj 

Nl C-aj V loJLlf- 

oU cci jJl JUS ^ or J c5 y J-* J-^^i 
toj^jJl ^ Ul>- NL>- oJlJ^j ^^"UJl 'Ij-LJl 

J-SLlj <dJL^ v_JUJl ^ jJLxJo (jJUl t^U-jJl "ilju 

■* e- e- 

* I '. \ 

y ip j-* Lk...li>- jl ii-/>U- alloy AjLil JLpI ^ 

iJjjt^Jl ol ^Jl i-jjip ^ .iJlp i»-jJb J^ai! ilulij il) jl) I 
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^ (_£ y>-\ cjL^SLii L^jw>jj (speculum i^^LxJl jl) 

i^j^iaJl v_jLvs>j 1 1669 ^jl^i/JsL_i 23 ^ <L?-jj-« 
oi_a jli t ^ j_J cjLLw^J Lis jj ..—>ljJL»Jl Lg_; J_«_j<_j 

aj> . la' ... i UwO ^Sl 40» ^^XJI ^jJU Sjili Sli^l 

" " p * p p 

Jla!j .LjL>- bUxc-l dDi jlSipI .j»IjlS1 6 ^laa. « » 

*■ „ fr " " t * 

Lp ^IjJI 6 jJaij L^Lp U j-Lo jl td-Li <l,jl! 

LojJ 60" o ^iai t_j _^Jl ^1 JlLo LoLiJ ojbl j J^-y^ ^iS^ 
jjfcj - cJLi>lj .«4_oL*Jl iijjJaJL c-j • i « j»JLs 100 j\ 

IJU6 jl jJL;-; jj» : - *Lp.iNl IJL* ^ j_«_P 

4^JlJ| dUi £»J t Lj^JsLis ( _ r ,2iLjLaj xS\j 

i* t ^laj 

l__lLsf J UUajl pools' » il ^JLa Jjl jJ_JLp LoJLXP 

Royal 4^5UL>Jl ^Lj<_<>_^JI s^L^-pI ^j* ^ j-J> <^j\ j5lj> 4_>j jJ 
^ ojW-Lj 1660 cu—^'L) i~«JLp i_jt^j>- t _ r »>j Society 
^ Lftjbtj. ijjt«j>Jl oi_fc o-~-al j -(^l^l .PjLJL-' dil<Jl 
^^-J)) e$^ L -' 1 Nullius in verba i _ y ^ 1r :'%S\ JLaL-IJI 

^ iot<i^>Jl oJLa t . ('Not by word of mouth i^iLx^JL 
iijJLSj^l toijJl dUi A^^JuJl J_^i«Jl ^=rj' Ifii j ./j p 
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LaJl <L«_JJL!l 
cjL ^<ljj ^jLli OjISj ... , >_a 

Philosophical iLjLJiiJi oLJl>JI 
c^—>^-^>\ ,_5-^— !l Transactions 



0 j^Jl 0 -L* \J 




Iju 



tjjL ^1 <U-L^ j Jj^l AjlyLo ^p L> lp jj N-L*.* L~;-^>- 
c~?lj Jl o^-iLw« Oj-a?-Ij t *^>c-rf7 .1671 aa^/ 

■y yd lj\p-Lo ^liSl jJjLLj kllLJI jl^ C^^- t J jjt 

j»Jl*Jl ^1 ^LiLLJl i-j<^»^Jl j-JjiCwo Henry Oldenburg 
Christian Huygens (95- jJJoL* oL^-~jj-£ j?^>S\ <_hI-«-^' 
t^jlj^Jl SJL«^_J| ^ij .^yj^j £-L>-i /^.p <uJl>LJ 1629) 

K.^jJ J~~JJ LLaJoo UyLoD 
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L^s <uip| <c^; aJL^-j U^jI ^jJjJj 

^->l ^,g-oJl ^1 ^^LaJi ^A-^Jii ^Li-iil j-j 

oLJ_»_*JIj J .,a 'i Lj-J O^M ^1^- JjJL>L> (.jLLS - < la C- I 

^DLj ^j^lJI jl AiL..L-JTI ^1 ^^JL, vJJJJu 

jl>4 ^Ll5JL Jipj 01 U aJI ^^Ip .^L/VI 01 

^^j> (^jd . ..^ oL jJT» ^jJjJjI ^1 iJldl AiiL-j 

A-^L^^I olj-lastJl J^sAJ^JL) jjJ j-j 0j^ t JLx-i j 

f. * •> & 

4-j>-jL>iJ1 OljJVl /y> g- j ■/? II 4_x-J>I j»Jaj<^ j^Sij < _ y iJl 
*LJI ol^-Jai 01 <J^>- ^^Ip to j^j>JI ^1 Jl-woJj v-iJaJJ. 

(^r**^ 0 1 4j*>La j ^ LJUs» .a^jU OIj-ILj 
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jL *J ^^LJl j^f- i— JL>Jl C:./i.'a'>\ jj Loj . JLp- 
<y JpUJI p+JU-i v-JU-Sfl ^ c^\S jl jJVl j >j-jJL 

^U~. :J JUI jIju^NI ^ JUJl ^ Uil -uk*. jl 



dili i3^"l» ^^ijl t-Jsli- t JUJl apLU; jio 
Jj-JLlI IJla ( «_^.LiJl jj-Jl dJJJu j-fiii t ftp 6": ^j-^ 

Jjl jjl aJLo-P j_JLlj J^-J J-? jj->sJ ^Ld^Jl (J-jL^sJI <W2-3jJ 

. De Analysi JJb>*Jl 
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^li Robert Hooke [1703-1635] iijjfc o ^->jj oL5 LJ 

4_>U<_!l £_L 4-j|» JjJjJLi A-a-^> J J^_»j J_J jl 

— j^JLoLo jJl ^.."la->-L>iJl ^j.J^xJl — ^-^SsJl <~>ilj j_Lo j 

.4J 




<U^l3la d^cVjAa 



jijLj j_Jl_> jS.Xj Lo ^l^oJlj <Lj j_4-_«Jl 4_>I_JLj 

( j^> L>t_>J^>j jl^J?Vl OJlJ dj^jij AjUjlaJ .^J^s\i 

jliJl JjJj .i-LjL* JjL~* ^ ^' 



74 



f-Vyn ir^~ tj^ " <K ^ 3S ' j-^^-r! (t-fc^ <*-*^. t<*Jj^ 

li jjfc jl5 (.AjLil ^Ja^o U^> ^^JTI jjt 4jjJ U jL aS'Ij^I 
:>L^- jy^ djj±S\ jL5 ( ^>- ^^Ip t^j^iL; < ~i\ s_ 

tjr Lkj Hector j jJlSL-Aj Achilles J-Jl^L j-S'-L; Uj j 
cjjJJ LgJ^I jLSj iij-Aj jj j-^o Iju ii^jjlzj jUj_JI 

4jI jj^Xj-sj 4_JxJuJ| «_o<_<kJ>Jl 

.Ljj^ .vSL, ^ ^lyL^^/l IJla jL 1 _ 5 ^jj ol J_~*L>Jl 
^LiJ Jl^j I j_-L5 Li I jiu* jJ jL? <*Jl li j_a ^y^il j 

jU t ^-yi^Jl IJla Jljil ■ 4 -rrr ipL- iLJu* ^ 

<= ft > ft 

<. L>jJ 50 <d jJ» ^jL* I ^ J Ail ^JLJl Ijla i-bl 

£-^> 4_*JwO (_£ jjl Jl->- jjl 1 _~ !l jjk tL jj| ^ j}j 

i9j->«Jl 43 j3- jl ajLcoIj i] jj> jJs-Lij ^ t jj A ^- ll 
Jli-« Sol Ijl>- I j . ,/> •> Li j ,JJl>\ 4JL vlUi J_«_i 

.^jLdJI CjLoN "Lw^L^jI 0 jJaj^S" 4_>jL>tJ Jj-^ "*Jlj 



» j ■/? II j j5 iJL~c» jl jJ>l i«JplL>Jl oL~«^kJl 

ojI jJ>-t ojL_«_;j .ii^LajJU iJLU JLxJ j»J L«_^>- 

( _ s Jlc- (J "^:T ^jdl ((corpuscular theory ol»~~>Jl ^j-^' 1 -; 

tJjLLjbj l?ll jljJl jJ^J ^L«j>-Sll ^i? ... i ^jda-vaJ 
frj-^Jl jL iJblSJl iUjJiJl ^1 Jwwoj ^Ul - iiy* jli 

dJLU jl N» : Jj-Lp LaJ" cu_L<Jl j^s- atLpSl jJj^J 

cs* ^ J-V ' ^ C jr" ur^ ^ J^ 1 -^ 

. (I ^ la"', aj o LLi Ja^u j . . . ^-P jJi^j 

4.iL.g.->Jl £j-«Jl Uai>- iJLi £JL Nl <u^ij lwL*l*_« 

.ioLJ-iJl 

_ / ~-£Jl ^JjJj_gJl (JLJl <^j_A ^Jj iJ A-& jLS"j 
jl "d I^JLo Jl>cjI ^ jJl ^JwLft jL^ijj^ 

jJ dJJLJl -L^_p ^ Jean-Baptiste Colbert OjJ j.^ 
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L ^j\ jl <_jjJl t^JtjL* J-J^l .Louis XIV 

ic-jUl" jljjS/l o-L>JL>Jl jjjta'.ll t^jj-j ^jlyL* ^^JlP 

^ lac- 1 ^ o.ilg_Jjl oJl* i jjj jlj . '(J-jo jl>- ^\ 

(J yA isL-jl ^ ^1 ^IpI CiLtA iiLft vJ^Jl5 

Sir <_£ j j-* ^—'j-'.jj .LajJJ ,_jj>- ^jJ j_J LajJJL j»J 

i^LSLLJl i-jjt^-^JU ( _ r ~Jj J jl jl5 (_$JUl Robert Moray 

.■UwL>J! 4jj^>ti!l cjLj^/ i >_jjL>o «•! ^-1 Q^r 5 ' 

j ^-jLpI LaLiJI L-J ji t ^ r « <U jJa* i!L^j o^U- 
a_j.>Lj>i_«_!! SLl—I j-aj Ignance Gaston Pardies ^.ijL) 

jLi t^o^L t 3_Aj-I jJj .^LJ^lSJl jLajjJl 4_^ijLvJJI 

.4^_»_L*Jl oJ^_o_Jl jJLLOj "jjy^i ^jLL) jl ^J^^-^J 

JolL^ > l^l jl yNl Js- Jilt 
Jj*yi aJLUj ^ojL i_^>t^ij .^^15 i>wb>- Lg-L j^J 
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PHILOSOPHICAL 

TR ANSACTI ONS. 



February 19. 16*7. 



The C ON TENTS. 
XLttttrof Mr.U2.1c tientoafllathtmatid^Profejpr intb'e Vmverfi. 
ty tf Cambridge • containing bit New Theory about Light and Co- 
lon : Where Light is declared to be not Similar or Homogeneal , but 
' ctnjiJHng tf diffcrm rayj t font of nhieb are more refrangible than o- 
tbers : And Colors are affirm dM be not Qualifications of Light, de- 
v'd from t\efraSions of naturanediet, {as 'tit generally believed ; ) 



rtvt 



bat Original and Connate properties, which in divers raft are divert : 
Where feveral Obfervationt and Experiments are alledged to prove the 
[aid Theory. An Acempt of fome Booty : I. A Dejcriptien of the 
BAST-1ND1AN COASTS, MALABAR, COlfOMANDEL, 
CEYLON&f. in Dutch, by phi!. Baldzeus. II. Antonii le Grand 
WSTITVTIO PHJL0S0PHly£y(ecaadumpiincip\i Reuati 
Dm- Cartel 5 novA metbodo adomata & explicata. 111. An Effay 
U the Advancement of MVSICJ^; by Thomas Salmon M. A. 
Adverti/ement about Thaeon Smymcus. An Index for the Trails 
of the Year 1671. 

9 A Letter of Mr. Ifaac Newton, Profcjjor of the Mathematical in the 
Vnherfity of Cambridge s containing his New Theory about Light and 
Colors : font by the Author to the Publfoer from Cambridge, Fcbr. 6. 
1 6£ j in order to be communicated to the R. Society. 

SIR, 

TO perform my late promife to you, I (hall without further 
ceremony acquaint you, that in the beginning or rbe Year 
1 (T ( at , which timc lapplyed my felf to the grinding of Optick 
glafles of other figures than Spherical,) I procured me a Triangu- 
lar glafs-Prifme-, to try therewith the celebrated Phenomena of 

Gggg Colourt, 



it j i a ^ j 



II oLJ^II 



iijLt (^>i'l oVUS-o £-» «J--=JI 4 tjih Cj^j±> illio . 

Jl _,_uiU-« ?U . ^ 1672 jjl _>^i/.ULi_i. 19 jujl^J jjL^JI j-udl 
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■ . Uji JI (*j>Jdl 



English ij^JjxJNl JLiil 

t j-ai^Jl aJl^-p ^jJLp ^^p j^Jl I Jjs L^J ^jj Channal 
bUxpl oLLs^Jl Lrrr ^L"» ^ S/J-, « jj-^Nl 4i li» ^Jlpj 

^jL^Jl t j-~4J (J L * /ZJ5 ~ ° 0~Lft ' 4_JU 0 jfi j-o 

.j-OjL j .<uJLs<=>Nl ^jJ j_J 4JUL0 a\ jJL>t_«Jl 

jNl iij^l Ulj .L^LgJ Jlj Jus 4_<^L>xJl ijjj^xjJL; jJloj 

. " 4j i C-j\ jsA f- L f^> J 

^JLf- j^jJl! Joli j^- ^I_LpN 4_Jl_P la * ./} 1L> £j-;->jJ jl 

4jij^- ^ aJi ,_yjwaj S/ 1 ijSj i^jjjxj diss jis - 

I <ui (_$JlJI 1672 j^Jj-i /ulj-jj-3- 11 ^ ^jj-oJl 
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11 j_A jlj .j-w^iJ jjj j_A j_A ^yi-^J jljJ *l !-!-;-« Op 

tiljjfc jjbdjl ^pjjl Jjjj ^ N (^Ul jj^j t<uli 

t 

JLtfJ jl ^j-^ 3 - ( _j-' LP ' <LoL~JljsJl oL~L>tJl j_v£>U>t_«J 

4 -JJoU I 1672 ^ .tfji-W (y> ^LJI 

c^UjjJl L^-LkJI JsL-jVl ^ Ju^-jJl ■> W a j, ,./?'» jjt j 

^yl ^ j Ljis>j>z}\ kij^JsS- y i J>\jl£'\ ^ylp J^>-*Jl 



jl ( _ s 1p jili L« ^^Li tii-^JI oJLft LJLp jJil 

£sLw« t j_a ' _ ■->' ^ jj-£sJ jl jl l L$J l-L-i-a IjLwJi ^»JLil 

.((L$i* <_jL>wJNI i_si-jl ^Jls i L^Lc-U^-l 



LJL jlJUUl <.y^JjS jj->-j ^-JjJjI £jL» LaJ_LP 
Juol ^yip jjLiJl ^1 toL^LjJl j: jJ, £j> j'A—l^ 

* <■ * z 

! <J I Jj I (_yLp AJL>tL>~<JI <U*jjJl |>j^jj| f-LijLi 

oSjl tdi~>^j dJLL^J Lo j^c- [^L£JuJl i;j»^>Jl] jl ji-Lpl» 

La AlC- -u£Jj lULj ^"jJ ^y>°}_ jj dUS ^ .«dU-> dU 

ur^'j tlr 0 <J>j' n • ^ t dJUi £j>j .-Ujo jl - jji 
JiL^o JJ-dl -bJLi j jS\ dJU-UI jl 

jv-! ^j-J-UjI jl t JjJJl ^J~&3 -"c^c-^ -J 1 -*-; ^-—LiJl 
iJULs ( _ i _Lc- cjLsi>l __ r ipl jjA^iJ <lJI ^?-l J^L-j y_ 

.e- j.,^ll 

Lo lj.iL) j^J jl dUi t i»jJ C~o—^> OjljL^ O-J-A-wolj 

^ . ( v r Ju!ldl ^jL^aJl j t v r _^Jl J*>L>- l_b>-l J-^.1 jj jlS' 
jl) Francis Hall J y> 0 ~~~1\ J J-jl 1674 j-^V- /J jJuj 
^1 iJL^j (i-j— j'iAJL ^^-o^j L*.? Linus ^ j-^J 
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tic.'""/*/ fj ,'» My .rti'ft/ti fn/.Yf. 



A-.fsf - ' " 



My. 



■r 





e^"A <&y~U <y— ' ™ "T7 , T 



J . 

1 -~> >•« " V 



| 4 >CpW'm **.^-"\ ^"^** " ^* 



V' 



.i^uii <-,.^n ijta- 
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80 j^ojJI ^ ^JUl I ^ jjj jl ^JjJjl ^51 /y l 

J^15 UaJ>- ^-U- OLS toL^L^Jlj ijj^l 

aJLSjJI JaliJl 4-liLw»j : j*s- jLp 4_il ^JjL^JI 4_ii j_« 
<b«iJo ljb>- ^j* (J_<u>Jl £_L IS] ^^Sd j i 4_*^_JaJl 4ja~J_aJ 

C.^j-^icJl j^xSsJl <Ujli ^^~> 

015 tjJjJ ^Jl oj^U ojLjj frLolj iJJJS Ojj./t'e- 

i~«_<kJ>Jl *Li2_p| 4J15 (_£ JJl j^-S^-il *LlL) Li jj 

tJjttfJLj .iJbJL^J Jil I -b i] j-» ^y^- j .aJIj^uJ 4~£LLJ| 

4_gJ>- J J jj>- j» jj>u ^^s^l J (jl jJS/Lj 4_4_L*JL<iJ| aJLL^JI 

.0 jisj 

1674 

j y^Jui i^iL«J laj&'AS' !./?■/?:>■ _ r -o-~o /JjVl OjjlS" 
oJuJbJl |_£.iL<Jl O^-jS ^*>Lw<JI JL~p ilkp Jlxj .4JUL1JI 

30 ^jjIxj j^jJU^JI t ^-pl*^>-Ml ^ 4JLLJI l,g.r..^..„?7 t _^Jl 
.1675 t-, ^b/^l^! j^lS" 13 j ^^^j/JjSil o jJLS" 



i^jJ! Lt^jl ^ t(_$ J>-H\j iJ^S/l __ r £iJl ojJLaJl 
dUj J*>U>- «_J j^SJl^J oLpL~JI ^ C _ r v2->J N b~Lp 

jl l?.«< jjl J-*J tj-J^I <cJLiLo j»JL» o 

jiS\ j 4iLt5 Jil jjs. (_$jJl . jjSGl *U-jl S^UJl 

j-Aj .4_i jj_*_JL]I jl <L1jjj ^j^La-j M t «-lj_gJl ( j_a 4_jjj_a 

fl^-Ml ^ JJI ol Ml ijLSL. ^ ^ j^- j_« 

frl a ll ^ 4_La i_^Sl j_£L!l j ^ _^>^-Jl J ^ ^ow^LS^ 4_i_JL$Jl 

^L-j ^jVt Jjj^j J^-^J •'■4~-; li*^' ^-IjJl 

oLjj « '^JLil t cjL>tLi— j LgJlSj AjjLa-^Jl ^\ j^-Ml 

.Lgj>- jJa^/ j\ j-o-X— Li la « y> SiLa Liii 

^1 ^L^SM lakjt, jS jiJJl IJl* jl» 

^Jl plj^-Ml ^w«_>- ^jja^i ^-a t_. .^LUj o j-4j 1 g - < 

o^UJl ^jl JlLr t«^L-^-^l ol& j^. L$J yjj 

JjJJco jl Ui . lS >j£}\ JiLtJl aybLkj U^i iijy<^Jl 

La d_oj ^Ja_i J^^j ^^^^ j*-^ k—S^ /r^Lj ^ j-jMl 
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JjJj ...JJlj-Jl ^ -U^^Jlj tJulj^Jl y Jilj^Jl 

^~«-JLJ| ^jijJl iSLft ^J>\ Lg-*» J^>Jj t _ 5 ia-«J 5j_Li!l oJlAj 
5 yfcUa j-l^J jl jjJ J jL>- . (< * j-aJJ (_$^LJ| ^L-Sfl J 
^j-a Jj <_£j-jNl Ja^jJl jjiiaJwa /y> (j—J illaiJl 

o jJsUs jJsljJaJl o-L* ^Vf-o ^j^J .(_£ 5 jjkl jis (jJJiLa 
<_£jJl mutual attraction ctaLjuJl t_jSL>*iJl jl niJL*L>jJl 

I 1 ./> HJ 1 j .,r? HJ 4jjJj^>c_oJl j»_^PtJ| ^v^LLP i^JLvm.qj 1"Ja . m 1 J-) 

<* p 
j j_x-JLjl LJL>- <LwOw^j Lo jl t (_g-L^>Jl 0 jJfcLia j 

^yJl oJlwjI ijC 4JLL0 <Uj jJij /^J p-P-i eLU JlS" 
^> j «CjUaj5-' , >LJI ^ 4_JIjLo)> oIjJjo t^jSfl ^> jJcJ 

jU t^-iSM >• cjL~~~>- LjJlip <b! 4j^5o L^J 

J^}\ Sj-siUi ^3! iilj>\ (. (■ ^iJbjl jl reflection 
jljJNl jli dJUS (3>*J .diffusion «.j_jJl jliiJl ^^^J 
t cjL»_^«^>tJl ^3 aJL^jL^iJI olj-JcJl LJLU N I ^ . .. a ' 

.k_Sj v_iJajl ijJLsx^ ^j^^ i y e ' ^ 



±5 ja iJL-^j la^- loJU ioLJl aJLLj ^ jJ jl5 

0^1 . » ./? Il |»L*~^-Nl i >^j>- '. jljJoJl J^*j>iiJ 4 _ S -Jl ' f-jwaJl 

4_;_J^p^/l jljj i Ij—^iJ ./j : " 4 _ 5 -Jlj t Micrographia 
jl5 (_$jJl O-i jJl ^ ,jo\J j . jjjLvaJl ^jLpLLiS' SJLS jJl 

jl ^ dLb <u5L»i t^^-^LjJl 4^-JL>tjj SJLJjJl <uL*Li 
i! jL>t« ^3 j . Jal->^JI ^>jL>Jl <Li-*Jl ^ j 

^ ^Jlp csj— ^-"-^^ ^ J-* L^o iij_<Jl SLaJ^ 
t jJjJL Coffee House ^j-jL* ^ jS ^ /^yLjl Ajli-U^l 

. «Ijl>Jl>- LoU LUJU aJI jSJu> ^ ciUi Jl*_> > :5 

.^jJj-jJ (J-^-f- j-* aj^U>«^JJ Jl*>- jJl ^j-vi j-»Jl jLSj 

# •* ft 

■i-oLT l_™jS\J jl ( J^>Jl>c^oJl jl? -Ld3 . _J jjt ^y<^ 4j>r I 

^Jl ( _ J Lk>ciJl t^jj^dl j*-!^ '-^ (_r^ <_s*^ ^ 

Frank J j_JL> dJUl jLS" L&LL~" o^j la .>.! Lob 
.«Ua^J| ^ya c*^2aJ i>^>t^Jl o^SIjJI ((Manuel 



i^SiJ! ot^.i^ll 4_JU .««-, jpN jJt- j\ [aJLp] 

L^sLLa ii j_a jJaJ j_J Ij^jfcj .ojjLJl ■ ./? ■ 1 

.J^>o N L>tPy5 li~Jt> ^ ^laj jlSo iJ_aJfc la! i LLi^a 

^jjlii JiijCwoJl LxLJl 4^*>J| ^Loj>-l ^3 L^i Ijtili 
.L^Jjji ^1 jj^S/I oJ^j 1675 ^Lj/^UJI 0^15 20 

^ jL? Li i< iJ jLa^NI aJjL>^. ^S/l IJLa 

N ^pt :SVjU \j_J ^ijuUI j^jsJI iL*-i ^JjJjI" 

oi-ft C^ofti _LaJ» : aJjJL Lg_J_P ^»_^>-j (■ j^Ji}\ 

Sj^iL-a j*>LJyo :Nl>- J. .AM IjLfj L*_^3*>U- c-lI^J 

iJ_aJfc »_WJ i 4^oLajJuJ Jil <Ji J~> ^^"i j*^ 

t= } o * . 

U-jj aL-jJI S^>Jl -CjLx5 c^wl (_$jJl j» ^x>t»Jl ^a.^lL 



e-L^J^I j frLLt.il ^ P yk> jju ,jjjJl — ^L5LLJl 5_w^L>Jl 

. r I^L 



<u5slxjl <u*^j>«JJ ^_fj~> ^^Ltl j_yLc- ol j^wj £-ijl 1 
. « ■ ^ il ^ ^- J L' *-iLli ._^-il j-«JLi ojLjtJ ( v r p 

Silpl JjL>tj ^i-T ^a^i gjl jl i] j_a jL J-I.A .,^dl 
LiLsf La^j jlSj 1 1676 Jj^jI / jL~~J 27 ( j-^<»_s-Jl ^»j_> 

4_!l~w« ( v r P j I ^1 j^l jl oU— LaJj_a e- j ■.*> Il j 

jl .Lfda-ljj iJLiiJl J^*; ^1 Lftl j-jNl 0^ 
c^»j_Jl dUS ^ " 1 g ■■' L« Jl5 oL-a^j ^ jjj (_$j-Sl — 
Thomas Tompion j j-yy^ j-> ^L^i j-> ^"^-^i <j~* j 

Jsy^oj* oL>ol diJi5 j Lady Wilkins y£S j jJ-LJJI ipLJ 
^j^s>~ a^jli J-^^j 01 ...^ j»J — (_5^L>t-tiJl j-^ - oLw»Jl 

jj^Jj .Jyj^J Oljl ./?"'il J^o ji»l jl ./J?il J_^>«_^j 

^la " . > j»J i ^ij^_«L? 4j«^jU>- ^Jj ^jLuJI C~L>/?j LaJi_Le- 

cU-Lsf I" ^J-Jjl ^1 jVl V_~^J .Djjj^- frLjj-l 
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t-jLu-iibll 

4* 



i_£ JUl Globe Theatre i_> j_Lp £j-~-o ^ <jLS" 
, <t_J si> j-p | ^-^- ' 1598 aj^x jjjJ ^-^jl 
5 Jjl William Shakespeare j^~S*J» 

ojjLJl X*LL^Jl ^ Ij-pI ^jrH 0-°J • Chamberlain's Men 

JL$JL«Jl jl^ JJai . Macbeth <J^S^ LJi~rl ,y _p-U 



U'Jf 





1. ^TJU4 *4 

4# «w i5e^ AX, 



. £-JjLs*3 (JjCwO^ 

c " s . fr 
<.4~j_j£- oL5 ^oj UjJu_* *>\^- j-* t 1644 

I jjijl J^-f' ( _ 5 - & J — j^«-s*Jl 4_mjLo_^> LiL>«_Mi> 4-» ■ . Ij ll 



o^^^ Ai>=^ i 

j ~ ~ V \AJk ^ 

^_£.^j aj\_a — 



^5 
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Lil jl5 (jL>t~-j jl O-J jJj .4_l« Ljji jl rtJlSi J 

^ <tb>w^»Jl I jJ&S\ <uJaJl oli-^s jJl jis ^jjf- UJ>.i 

.i^i^l <c^LJ l^s^j \jj jl j!5 ^Jl ^jlai^JI Jj 
i>\S jZ~s- £jl~Jl j ^JjJl j -7 " • - j 

Lf-I fli ^1 SjLjjJl e-LJl .dchymists ^JL^5C!l)) 

cK^-!^ i> 1 '669 <_ijj3- ^ jxJ Jl jJj-J 

4jl .4jjL>*j" ^ ol j-Lp fl^l iilS' ^j^r^J 

0 Oli iijljjl o j^S- Jja CjU^j^JLiJI j}>-\ j\ J jl5 

j^SLJl J <<-L»3 tLaUj i_gjJl J^.j-^-" 

<JU^N lyl b\S dUS jl J yJL jJudl Jl j_^ 

Sj-X-i jL; ^jJJ^ ^_jlp-l .ibj<_0 jjf- £y±JJ .J^_«jdl ^ j£La}\ 

jr* (-5^. jr^-iJ ' LL^*>Lo spj£> j^>^a jl5 

jl (JjJ^^I ^ jl J^-J ^_J| 4_,jU^" ^ 



iUl JL*-I JLpL- 



i>~*f~ + .it, 

/ a. > -A- 
aw*, v 

A*. mJ^m^ A «. «. ^ 



ji j .Humphrey Newton ^jJ j-J ^ ^jLo-a -uwlj cJIpL^I 
Jl ^jbJL U fpUj ...45 JS^I UU4j i JJuJI Jil 

il— I y>-Ji ^si ./? jl oLi j^/l kilJj ^ j>Llc4 J_ii 

al JJ a— 1 . '■b'*' J u^ a ~ ; 

j^SJj t L4J) ^yL-, ^31 ^UJ! ^IsjS\ JLo IjjU ^ J 
jUip'JiU ^j^-Jj 5jJl>t^JI olijNl oJLa ^ oiL^j>-lj oJ-f=r 
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.ie-LwaJlj l yei\ ^ (j-"LJl ^\ J-^J ■ JL * J ' 

.!-L>- aLJw2 *JLjL^5vjj AjAjLh 

jl5 o j SJLxJj . Lo ^ : . 1 LuJi jl5 <cSsJ j t L ^ .,<-: c- 

j»J-9 ^_j_L9 J-*J Jl?- jj-l>s-o |*-)L*Jl (J jJ>- j j_o-L*^-oJ I 

^ytj '(alchemists ^^L^>JI>> j ^.fr.,...ajl jj^wUj 
<j-ji-)l diiJ jl <J^a> jj jj jj J^J ^.jJI La 4_«_LS' 
Oj jiaL>«-> j j-jL~»-^>iJI jlSj ,«LjL~»-»5\J1 j^sLjJL j jJl«j<-> 
li^o ^_$J*>liU> S:>U~-j A^waJlj JLJI iiUi '*cs**' dk. 
jLf (jjJl « ^>t>Jl» IJla j .4jL-">UJI ^JLJ L»p 

5— Li; i\ yd\ jS\ ^1 Lf!_}^- t^Us jJl? lipLJI j:>U-dL> 

i 'LwJLJI ojjJa^ul 4_Jl ^0 O-ilS L*S t .i jJj>«JL JLj^j 

jl y>- i _f>\~J^\ ^-LzSjl~<J\ Lfill ^Jl Fountain of Youth 
j^Lw^i-;-?- jL5j .Juan Ponce de Leon j j_J j:> 

SLoJto 4jllSvj <Llj_>txiJl , g~l Ui-^-^A a j jfi. ^yl-a,.,u jjl j J jjtl I 

^ .la«Ji «•! Oj^Jl>o c-LlpI frlj^aj JLjLo jj^JLSsJl L ^ > - 




IJLa (_^jj>>lj . Index Chemicus ^L-o-^Jl J~JjJl jl 

5^000 Jr sS\ 3 t SU-Ju. 879 J^J-Ul 

I ji ' ■ -w ' ^ ^Jl <UjL><J .^Jl 4iUi>lj 

jl o^l ^y-^ c4 !o r .^1 l_o_« ^Lw^i^^^iJLj - ^ " ' 
* l _ r ^ <l;l jLii-J jl ^ LiiL?- i aJls> J j ■/> 11 
^jJl <ulS\Jl 4JL~^Jl ^Lii» cJ-i Lo_£» 

Thomas O-J-o ^La jj j jJiSUJl jlS Jij . j _^S3J <uL*_iiJl 
j-b>J <LSCLJI <L*_»>Jl ^ j jj* j _ Pellet 

^ IJl>- LpL> j.^ - Jjo j-^jju-o ( _ J xJl ( v ) j j_J oNLLo 

ol^-Lu^'V I l j r A*-> j^j-s^Lx-oJl <-LJlxJI L$j^>-1 

L°L»J <j-*J-i jLS «J| KbL^- J..,,k„; jl ^yi j\ L^i> 

J5 p_L«j jl aJlp jl? t>±Uji ^yi "if-Uj .U^JLJb>o aJL£UL 

jlS 1666 <Cw~> J-^j jj>tJl ^ 1? c-L ^ g " ilj oL»_w^>tJl 
j^JUJl ji—l ^ jJl c-LJjJI <lJLp J-Liaj L« ( _ 5 1p ^ j_J 
1666 4Jw^. Jl^<_;j .4_~>_aJ jj_£Jl jl macrocosm ^^-SLlI 



j j-^j I g : L? jj ^yiJl ili^Jl o^LJl ^ (_j j « -./ill 

a.. ^ j l &j.st\\ aJLJL>- 4_sLJLiSl .....i 4_j| j_ J jJLxpI 

oLil_«^oJl __ rr P - 4 ■ ... ,, la "J>-<Jl j iJLaiJLS' - (_J j-aJl jJjj 
4_jjL><lJ ^jJ> jJL/l^A\ ^J^l OJu>o j ioJL^*_Jl 

Lj JL>- ^1 _L»4 Ij^—^jLJ OJ Sj-j^-* « id j->^M 

LaJLLp *• ll J j\sjJ t _ ? lJl relativity 4_~_~jJl 
quantum ^_Sv_Jl JJlJLSLw^j iiJjL^Jl »l a 11 oblJUL^I 
ojLJL! i-Jj>Jl pJl j_>Jl ^ g j 1 mechanics 
£_^> ^ o^—SvJl JiUJoj . micromatter 4j ^ ,/?H 

c_« ... -.i <^L>- jJl 1 jU>- j^j cjLa — <JLa_l«JI L*^jljL>tj| 

.((i^b^aJlj '^jl, f.\jj U i»J» : *>bli 



u^rt jr*j jr-*^ °> JI o^;^^ 1 

^ Joseph Priestley ( _ :S Jl^-~j j-> j _^>- _ r >*jJl 
<ujjl jJ*y jl jJaJl , g.o.k.g'lj Henry Cavendish ( _^L>JLL8lS' 
(j^o 4_;jLw«_^5L)1 j-vjLwxJI j_L« ,_5 Ji_5l Antoine Lavoisier 

( j^> j , /? ' . U L*^_i LSjLi 4J^5 p_$L>u 1 jJLi*j j^j olSj 
jjk j prisca sapientia e-l°JJaJl i*Sl?- (^Jb o^SUj ci*jJJaJl 

ij~SJ\ JJLL>JI jl i _ r Lp Ll_«JI IJla .i-jjjjVl 
^^•-(jS/l ^^SLLJl p — ^r-a-x-J 5.* j-L*_a oJlS' ^L» ; . W U 
^^i-Jl *N>» ^ .j^_Jl ^LJI &rHyJ\ 

f-LoJ-Pj t l a . j jJLA-Oj j jja*>\-sl ^ j J-^^ J ^ ijL^.*>LiL5l 

Albertus Magnus ^ j_lpL> ^ U ... jJl jj ^JJl 
Roger Ojiw yrjJJ Arnold of Villanova lijJ*>Li -^jjjlj 
^Ll-SUI ol . ./) ^ — «i! (j^Jtj ^1 4_sL*s>J c Bacon 
Lj»-il ^y^-Jlj King Solomon jL«_J^/ liJJLJlS' : ^JULjl 
jj-j* (j-^Jj • Jesus of Nazareth o^-s^LJl £^~-aj Isaiah 
J^** ^j^bJ jlxj> j^LJl f-Mj^ 0^ ^> 



c4jj_Jl j^U^U i~i>Jl oj^lllj i^^j^jdl «_LL__pL-j 

._JU_-L 

_)|j_>-_j. o^<aJl ilijj i*_>_»Jl (1)1 1 _-Lp taJL__« 

L__jl ^JuL»_l <____xjl ^ jj l<___~->*i <J»..lal) <__J__T _y3 

JSL^Jl! aJu-aa: J__1 ^ Jg.. I jj"^ jl vlLiJl ^ 
jj^Jl J_«l ( _jLp ^jJ-II ^ ol-t-Jl oLJLw- _llLJU _^_CJ! 

4_^a.i JL*_> j_J <jl ^yi i__L_t (_yj.il iJUwA _ r -J 

j^j i^Jjjj! i<_S_>_J! cJLl^fl o.IpV .^ala ./j<J| Jj>- jJI 

4_i j__u>l (j;-Ul oi jJl ^ jJl>_o <u j5 UxJ j <. _>">\-_»Jl 
cjLc-L- Jj_ o j^>___/ <uL> — _j j»-gJ-l — _r"'^" - ^ 



oLL~^- j^-'j <• ~<>^\ oL^L jjl ( _ 5 Jlp oL^J! ^jL^I j 
ii-i^Jl ^1 SJUiJl ^ aJ*>UL) ^i; _^ jl jLT 
i j^tJI L« jl "I '•LjI °jr^ (j-*- 9 . 4— <»JL«J\ 

^JiLLo ^y^waJ ^JiiLjl > >Lx_SLJ\ jl ^\ iiLsi'l 

«cjLJ_o^p)) j_J oUL^v Lo (j^JUt^o j_p v_iLJLSLU Ij_?- 
4_L_*jj Li*>L>-l L^>- y> 4JI L_~jJL jl5 JLii ' j «_ . U ll 
_ r:r 5ljj c-JlS jls j . J.;.Lw,m.^JI ^ JjJU>^^ Lo ii j_«_«J 

^ jl5 UjJLp «da>- (jJDl tLLk^JL Ail _ps-\ 

Lr iisl >^-^l >^Aj\ M i_5-L|" : ° j-i^ 4-*_«>LJl 

JviJUlJU di~>-l N j i^JJc^J hi j J^sA N j idl*L>: 

j! ^i k>\&\ ^ jjA ^i ik~Ji J-*^i ° j-* ^ ^*Ak;i j 

It 400 1 000 Ij^J ^aJl ^ U> £j_«j>*_* joi 
<^fS L>^ ^r^lj t frLo^iJl ^ a^S Uwo ^iSl ti-Ji^ 

Jlg_*Jlj j»jJjJl J-g-xJl > — jLlJ f-^*-' i_s^ J^H 

Oj-j-w^ij jlS j .^jJl JL^-j , 1? K-o Jjli UJLwo -ujl^xJI 
Lfl-LJ^o <. A^ji ''ls - ^ oLi ' ^J-S-oJl i_jLl$LU 
A)*>Ujj s^hj^ .jj^j-Sfl aLo L*p LjJb>- li*>Li-l 




jJjLJLi vliJuJl oJlJoLlo ^3 i jjVi (_}L?t— >il 5jlpL^w«_i t ^>«j 

.4^- ^>«j _u*j Lais' 

c-JlSj .4^j5sJI ^JLixJ (_$JJl ^j-xL^S/l Ijlw<JI Ua>cj L*jjJU 

- ^-UJI ^JJJ c(j-^l) <Jlj L-ljJl- 
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<L~f jJl di^Uj oJb^lj ob j*-JLsl aj*>U aJIj jl jL^pIj 
*y?J ^ ^ <■ LU»jJl ^ ^jSlI 

I j j g * tA^j LsJCc- /^~>tjt<iJl 

jl -U^*_> jlSj .JJ» 4-*~J>j ^jJl ^Uo^Jl JJjJL 
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4_*_iLl<J 1 J-sf Ij^JL) ( _ 5 ^jl 

l<ulij JL*-; ^1 J-*-4-!L> OI^j jvJ J^>l jjJl I-La jJ>J j 

i j-aJ jl LjJ J-o-x-i^ l-j*-* ^y^i .1733 4J-» j ^j^jJ-aJJ 

^JJo . ^Q.J j-JnJIj jUL) 4_^J_Lo s j-^>o i g ■ ■ ■ ' j jJL_s^»> 

.1867 io- dJJi jl jJkpIj 

t (jJj-J LjJ LoJi <UJJ ^ ^»Jl*J| jl j la '. 1 L j 

bJl ( _ r L* -^rlj (jj ^r-^ J-*-*" jr^ j^-^ 

<u_Ip U I jo U^o jl JL^ ^J-p Ml 

£_iLJ| j yjjl ,_JJ i_?*^-> *^-J J-l»i t ./? P j lo~JaP 

j j-^Jl jl >~-~S j t jjjJlj jv-Lx-!^ LvjL*-> j^_> jj 

tJj><Ji L*-* ^ j^xjJlj oLoJ_»Jlj i S\ j^LSl ^-Lijjl /^.a 

jl ( _ 5 U- .oUj^Jl ^ ^-^jj (_s^l ^Jb-LJl ioLfJl 4j-cjL>J| 
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<uwl f^y^j k_jLi <^Ui ^_ S"j 1684 ur J?..,..,p| /e^T 

^yil lgj>- jX» OJ-J iliU- ^yi Edmond Halley ^L* Jo j-ol 

^-U^Jl Sir Christopher Wren [1723-1632] y JZ 
Lr ^o-.,tJl j t___S"l j_S\Jl j-wi *_jjsL><^Jl ojJ jl Jj-ij 

■J^S lJU<J Lis j (j^aiLj ^JaS J^-i 



I jjk LjJLc- (j-^j^; ajjU— Jl c-jliT jj>Jl ^^Jl ji jl 
jJlj«JI IJLa J L»^> LsAjI jlS" j^jj Lol .U~<Jl 

0J_ft Jl J_^5 jj jj J-A <Jl <.J_>~U*Jl 

i ciLSJL Aj'MtJl jl yl Juy ijLwJl jiLlj .L^iJ i^^Jl 

.L$_le- jUJJ iw=>ljj iiu^j iL>«j\ J ,j*£> 

Jl J-^yJl ^ t> iU J - ^Ul JjJ^aJl Jl ^Ju V L5 
(jjiJl C Lol .^JLJl ^^gJLlI j yjli- J <*-^-~* "j^*^ 

" * * 

\ j~» 4jUjI J <Jlj tc_jjUa^Jl jLa^JI Jl Li»L« 

. 0 <ulp 

J^J (^j- 11 J^JJ <J^-Jl jU-Jl -U^j-Jl ejr^ 1 
iJjL^Jl Jj .<uLi C-J~j jjb Ja^; j»J j 4 <Jl>«^ > a _.„<■? 11 

fc ■* ■* 

<u!S jjy^i aJI iU-«b>- Ijl ji £^£>jj f-LiiJ 

.L$~U jlS" Lw> ^~Sl *Jj> J L^ij (jl-^ J^J uLS" 
j >.. a-s>jj jll? Loj IL>- *loI c-...../?l iLLJl ol Jl 

L^jLc-j Jp ^r^-^j ^ ~U-a> t li>- "U>L ajLjJI jJ\ 
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- - fr 

(j-*^ s^iJ ^-r*"' M ittj"**" '"•^ a 

— ^ b j_Sj_j> Jsjjj ^jJ-jj Stoke Edith oil J j_-_-»p 

^ ^ ji* oi ^ 'ok^ 1 ^ U>j 

j^j (.aJLjJI jl ^U>^^l ^Ll ^ IjuI aj l 

c j_LkJl .Ij^Jl ^1 c ^ y 

J> j^i ^ ur^^-J Jij-^ $ ^> ^ 

IJL4J olSj .((Ij^U ^1 -c^- j^Uu jjj Uii^o ^ l^U-l 

^ ^Lxj (1)15 Lj Ij^ii' JJ j-J jl ^ j-jLo-A Jsl^N JLS J 

Lc-li ^1 ^LajJl js- t_ii jj tl^J^lj .i_i_vaJl oljJ-?- 



j»_^>tj 015" laJJLP iJL*uJl _^JL> jlSj .J— «J jl jji jl^pI J 

=* C- ft 

jli" La *>Llis Jj^JaJl ^s-^^l 0 J-*-* ^1 .aJsLU 

^ ^ ft 

^y? j^ki t ^ j^Jl ipUJl jb^J jl ^ N Ju J 

^jJ j_J <J^5 l^-^T" ^ •■ ~ e ^ il 0 J-^- 1 La-^-Pj 



<ub5 ' (. jJ>-l ^S~o^~ j\ AjiSj ^jjws 

^Jaj»_i jl jj.} i. 4^i5s-o i jU- ^jJl twislj J-*J a -^"J 

~*JlJu>Js <upj JJii 4JLS j |ju>- Li jjc~~-A ^ j_J jlS" Ij^Laj 

. jjjj ^3 oJ_?-lj s y J— " (J-^ 9 4jU-> j»Jj i. 

jus ^ ^Siij 

<L«iUl cij|jljj>Jl c*jl5 JJii t b>,^.'....i <uix!l jl! f-l5il j»-i-*-> 



^ t ' - ^ 

jl5 ^ j_J jl 0 4^-1 j 4^>tjw«j ^j-JL* ^yLfc-sl Lw>j 

^ & - * 

^^Lj jl J_J SOjJLP JJ-«I IjJj>«X3 .4jjL)JJ Ijj^p^ 

^P^k-xJl oL>tJL ^_j^L>tjJl Sji jl j^i\~> > S^l ^5l!l <ui_l*i 



.«dUJb 

L~jL>- ^^a^JLoJl 4_a-^si> l _ J -«-lJ ^iljLS'l ^ i jLjju 



^3 ^ 1 " jij CjLiL^>tJ| -Lju OL lijJLaj ijl J-H—*^ 

.jJCJ " 

.Pnnc\p\a 

4-J*}L> ij i 4_JC j-^? J 

0.L* jv-iix-a ^j3Ji\ ^iiJjJ .Lgj LoxJLo j»J 
is jia^o iillS" (^yJ^- J-»-*J J-*J J J j .t.ll 

De Motu Corporum in lJ\'jXJ>\ ^Ij—^-^l 

j?**y 'I <jlj*** <5*J ''js*"'J . Gyrum 
I j ^ jJ^s- x^~\ » 1684 ^j^o 
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/V r^K C/> rf0 TV f. A fyr^tt, . 



f - 

55 



1* \ /* 



A- — . .« * -« 



i f .I f — — f»i 

tU iV ft 

; -nMlC A3 / J ^~ /<«~9« t- 

&2i j« , 

| ^ ^'^Z, /v>yw«V ft^f-^ -np^fjt*^ (~'y . 



j .De NAotu ij\ i\ 
.Pnrvcipia 



. jJjJ ^1 De Motu is ^iai^o <<j>t^J oJu<3j d jjjj j 

J^aLi jvl«J •L^LjJl J^^s^L) a5L~«I ^jJ J^i 
IS y>- j-o 4j*>L»Jl «L^.lji j-hj dynamics dLj^Jl 
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JjJj>J| Lg^Jjj A^SvLJl icn^Jl e-Lipl 45*>Uj ^ LJai- 
^Li SjLj d->-U-l j_p oa^Jj <. j-^j J_Jj_w 

^-vis^-* ^ ■>^~>- y^~~» ^L* OlSj .ojljjJl 

oIJj oj. I* jixJj Jl>*j 4_>Ip j-a SjI^jJI j»L«w>-SM 

<j-P 1j^-Lp <U~iJ -b>-j t 4 3*>UaJNL ; ^LpIjliNI 4jliU=> 

(.^j-^j^JI lla JjLj" jJu^ oNl Lol» :S^li 1685 

.((^"yiio ^pUs ^^ip ^>Jil jl JJ aSL^pI j^Ji jl ^>j~~? 
ojljjJl ^l~j>-Nl iS y>- Jp jjai^o jl 4JLi» ^ jjJ-> jlSj 
^LS '^ksA o*Jl jj Jj^i\ SjJUl 

...» 

^ i^ii^Jl J-o-x-!i jj-" I j-^-i 18 <L>-j cjIjli Ij^La j 
^\ y j-J (_£JL*I 1686 JjjJ/jL~~J ^jjii .^jJLJl 
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Philosophiae .. la ll i.a l.a.U i—^ljjJl j_£.iL_<Jl <l>IjJ~c- 

j_pL*JL 5jLp 4_Jl jLIjj Naturalis Principia Mathematica 
Jip 4~*_*>Jl tUapl (Jalj ^jj. Jj«jj .Principia iww»L-Sll 

jl jiJl \JL* j-^Jj iu )LSC!l ^^Ij k aJLS^J i;Jw>Jl ^iJJ jl 

jL ^_Lp LoJlLp J-r-"' Jl *-; (^-^-*-" 

Liy^i L»-Up .^-JjlkJl J~^>_Jl l&i ij^Jl 
^UJl ^ ^Jl J,j^J J* jilj t^jJl c JL* Jl 

• j^j-J J**i 

^ >aJl ^Ji jl L»i *Lib>- Lai j-a IjLj^-I jlS" JJLl 

«CLpL£I I 3 I la x> i] j_A Cj^jjj £-LW ^j^"- <lL»-p ^ Jj*iM 

jjJLi i—aJ^lS"! <l>I (_^ol JJi .iij Jl ^j£- l-U>- 4ijJL»Jl 

J lLUS JZ'z Ji jlSj tol_^ 1 Jui 
Ik?- 

N \ Ji_gj iJaiLx jv- jL~« <bL«w>- -IIP j-j <uS\Jjl IjiU 

^j^i jjL>».oJl ^LiijLi <ul cjL_jL> 4jjl_i» ^JJLi li~Ji 

. I <t g '. . ,1 JLaiJl 1 oL>slJl eJ_Ji ^.^j >cJ>j j.»..'J|j t^^J j5vJl 

i jJ5 ( _ r ~~£Jl tjr J ^jiJl ^JLp J-^Lt!^ 0 («-]Lp Jiij 
ii c-ltol Jp U^s Alexis Claude Clairaut oj ^-1? 
^La>JI ^ A-a-tJl Ju«jI Lo» : tAjLi (j^—* jL 
.((jU^Jl Jp ioJliJl iaJL>Jlj tiks-">LJl J^ i*iLaJl 

I Lo-Up — • ^ jjd L*5" — LwiLp (^JJ-^i _/?«-* J ' 

j_£.>L«Jl iJLj <u~iJ ki>tj jL Lj-i jjjfc JL* J} a~J>[& 



i^JjJl oJ^wJl JJ^-S' J-^" ■ l»-oj .a-^L*SM 

tLLiL-i dUi oJl^>-j Jus j .Lj_«_* j 01 <wj»«j e£-i-!l 
: : la pi i g : <J j cLJIj 1 g : < LjjJ cS — aJ JL>-1 ONlj 

£_* jwi> ^ L>»-«_^> 4JwJlJI i5L> j_*Jl j jt-t-LJl «->- jjl j 
j\S tJ^S/l y j-iS" ^y yaJl ( «JaA>j -y^ 

cJlS ^1 S^'Nl JUL- yl Jj^l >lLUl y* 

jjj .<C-m yjujl ^j-Xj 01 <ii*)L*jl oJv^J jjJS Jjj t l.o.fr'. ■ > 
OL y ^1 iwJ^i i^LmSjSM AjJ-^J J-ilj 

t, y"j^ *4^" y A ^lal e^-^ii Oj£~* i^JJi 01 j 

ft _ ' * a 2 

ft * > 

.j-ijJl <1L^> yi LijJ 

5^1 yJl J4— IjL^ i^L-^l ^pl_<jl y£j 
tt_jliSvJl ^Js 01 J-«-i .oJl* L^oLI ^y M j t y;_^j 
|Jla» : LaLco Jli iJLJU? 4j ^jUJl j—^j y 01^ 
.«o ^p Nj yi M LL^ eJJjj ^_LSl Jj»- jJl jjk 
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k_iJL" v-L-\l j^LJl 01 Jl ILL- U ^-il 
ji iJLiLi^l Oj> J-S^JI J^L^o JjL^_ JjS'l 

_y» >w_~x5vJ\ oJla ^J>>l j . JjI j-Jl J iJu^il ^L-s-'ill IS y- 
System of the jjUJl ^Lki : jl^jy ye, j tviJliJl ^U5Gl 

.Lb>- Lu^j ^15! World 

J j^-^j j*— j>- JSd : jU Jj*b/I j^JjJ jjJUJ Uij 
la t j»_JLu~<i Jai>- Jp <uJiw> J jl tjj5wJl aJL>- 

l»S j .«<lJ J-o-aj e$ ji <cJL>- j^*^ jr^i ^ 

.LJL<«i Ijl^JI Ijla £L/> j-i Jjl j_* ^JLJLp jlS" iLJj 

o j*J lij : o £r-^ l-J^* j .<ol*Jl ii jJl*> J 



C 50 ] 



sect. m. 

Dt mot* Ctrfornm in Comuts SeQumihu exemrick. 
Prop. XI. Prob VL 

Rrvdvutnr arf** m EH/ffi: Ktipurtttcr Ux vit ctntriftt* Undo;- 
til jd mMtm EBrpfnt. 

Efto EHipfeos fuperioris umbilicus S. Agarur SP team Ellip- 
feot turn diametrum P K in E, nun ordinatim applicatam gjc 
in x, & contplcanirparallclogramnium gxPJL Pattt EP x- 
qualem die fcmi- 
axi tnajori AC, co 

Sxla&ab altero 
ipfeos umbilico 
HTinoH/ipfiEC 
parallela, ( ob x- 
qtulo CS, CH ) 
xqucntur ES,E/,j- 
dco ur EP iemi 1 11 m- 
mi (it iptarumPS, 
PJ, id eft ("ob pa- 
ralklikNf, PR & 
angulos a-quales J P 
R, HPZ ) ipfo- 
rumPS, PH,qux 
conjunftim axem roftrni 1 AC adxquanr. Ad SP dcmittatur 
perprrdiciilaris Qj, & Ellipfeos latere reflo principal ( feu 
aBC fMrf. ^ Jiflo Lj CTit LxQ j L aJ Lx p vutfi _ Kad fv . 

id eft ut P EC feu /*C ) ad PC: & LxPvad CvP ut LadGV, 




jU j^pl SjLjyj ojjjl jjjj gjjjl ^..J.'U^oJl 

Ajjljj c_jJ^»iJwi Jj-b (_£ jJ! j53l jl J_p ^j^Jo j jjUjl 

AlPjj jjj . ( j-^»^LJl sL>JL <Ujli 
0 jjjjl ! JJ**jLa 0 L«X »» a oLa_wj Lo jl t cl A a ll ^jL>Jl 
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( _ r ^oJl I ji ^> LoLj J^LjcJ t centrifugal force ('SJuLJl'* 
fl«L>iL>Jl>' SjJsJl : /jj jJ> oU^. L» j\ tjj-|jj| jj>tJ i)jL>Jl 
IJLa ^-^> jjJ ^jJLLoJl J-jL— jJI j . centripital force 

JLlU ±SLa ^~Ji dJUl ^ liU ^53 j 

viJliJI 

^^Jlp Lj&jl>-I ^-^-~>iJ J^LuJl JjtiJl : jl mJ jLwj Ju»i 
_pi IS Li .((ob^J^I ^i jL-5L>^j loja jLjL~^> 

* * f t 
dDSj toJl ay ^s>jS/l jXJ ^S>- ( _ j Jlp t 4j=-LoJ| 

. "dynamics 



LkU U IS\ ^li p\ 



jl>Jl o j3 jli t^L«^-Nl 

Jj> ^L^Nl £. J*l>dl 
IJl^J ^Ji>*-i_ — . .51 j5CJ! j-^5Lj e-L^illj oljJJl jJt_^l 

JijJl ^j"^ t <^_^i jIiio*>\Jl jjjLill 

_ r LJl 

:- jJ j-yj cjL*_LSU LL-k - jl . jjj-s oJljiJ frL*_l_xJl 

S_L*J iijj jl J jLp- JUl i ( j~_»-JL!I J jj>- Saturn 

t_oL?*jJl JjJl^lJ ( _ j _s iJLv^Jl Oj ■/? >»Jl jJj .ol 
^jj j j^Jj .L »j ^K^-* jj^-ll jLS\J l t j-^«~^>c-] (J^Lj^oJI 
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jl .J^-jJ jjl^Jl Jupiter ^ ^iw<Jl ^> 

ij-^-iJl J^p- jj-^j (jiJl J^-j oLi lwXSC»j .J^J ^ 

LJ ^UJI J^>J1 ^ £>J jl - J^L^Ij J^iUJ! 

^ £>- j 4jL^li i!L~»Jl oJla J->»-d ol J jL>- <ul ol _ r «Jl 

-pJ'S/ L. oL>! ^jJI jijji ^LLkJl JlL jl ^[ Uajo 

S" _j_SC_5\ wjL£jlS1 jl t^vojJl 

iJiliill <uJl>- o ji ik^oljj 1846 5^. Neptu ne o^-o 
i_~>- j^j i_a-ii5o ^y^- Jjl Uranus ^ jJi jj! 

< — '-L^t_i ^ j_o_4_!l jl_L* jl {j*->- ^j^ 3 -* • j J j-* o-Ju«J 

.^^uj ihi^ji ih&L Lii 4ji mi t^jSn 



* * t 

^Uaj Jp IjLoJLpI Lg^Jaj^ Jp Ijili jy j-j 

.4*vJLj 4j£^0 ^JJl 4j! yia JIa^CU*jL oJL^3j 1609 41*^ 

<_^Slj-£Jlj J>/Nl jl Jj^y Jl^5U 4_w~>L^Sll ^L-oJl 
4j>Jsl«~o LgJ| J .oblate <L>JaLlo ^^-1 ^c, y>-^\ 

O (J?J^ (3 JL^I o- 1 -^ J-*^ *— «^ C^'" 

.ial^Jl jUNL JiL>" 4^1] J jJLj 

JiltJl Ji>Jl ol i jju II* j . JjJi5 c Ji tSVlo 

^-jJl^j ^jS/li .jlSLo J J ULj 4^i; i^sn^SQJ 



ij^L_c» jJJi ( _ r Le- Uj-J^-LsJl J-LUl JLa j .pLo-v^JI 

jj-a Jjl olSj ."precession of the equinoxes j-JI-Ulc-^I 
Cr" is^ij^l l^-* J-*J Hipparchus ^ji^jL^ L^Ja^-^ 

jj^a J_»_SUJ 26^000 dUi 1)1 

^J~*}^\ jUs^M ^jL~> to jl>«^» jJfcl ji» j~~J& 

1)1 JjLaJl ia~~Jl -UJI JS" \J^ju tL^Jj-sA^J 

.l$J ^j^l >_jJl>- <_y^- -iaA*-J i?-Uill 

pL>J1 s _ 5 JL^ t_oL><jJl o jj (1)1 jj^-i Ju>- j tiJL-w*Jl oJLa 
l _ r l_p c-ol^jJl o ji ^ ^^51 ^_oL>JI ^^JJ Jjli^J! 

v_~—oj .J^liLjl ^_JL>Jl ^ «-LJl ^jIp *__oUtiJl J ^ 
SiL«-« (j^j^l j-o-aJl Aji-^) ^j^l j-o-aJl ^ ji 



iiL-o ,y>ji\ Oj<-J ^ tj^ 240^000 

IpUJjI j+M ioiUJl Sy jU c(J-» 93 c 000c 000 

t— » J^-J <UjL* ^L>-L»w<J tAjj^JI LjLjL>tlll jl t^lj^Sfl 

«_pL*- 25 JJI j\ <.tSj-»J ^ ^J^ 1 

fJH cr* V" o^J^ 1 <-l?^" JJ^ <_A*-^ ^j^ 1 
^J-^o - Ijjjj t^-^Ij L»-*Jj>-I L ^x^a> /^j JlUI - ^IjjVl 

t*-jX>- jj^-J LaJJ^P jJ->tJl ^-^JJ .<LwO W C-l ^jJLsL^j ^J-L>- 

.iwJUJl -US ^>-l JjU fwUJ iJLft jlS" 4j,JbJl 
iii *>LJLp ciLjJs Jt-^' Jlj-k 
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JillJl j-aJ 4-*-J>l>- jy>J jl Ju N L^Jl ^XU~-I tiJU<? 
^ JJl _ John Flamsteed JLjl^wo^Ls j j^- ( _^£LLaJl 1 g « o 

jl J-3-J - ii_^ft <LoL<ai>- JJL M 4_*_a 4^La?- jlS 

j-£Jl cj15 Ijl_L«j; oLjJuJI oL5 

^ ii y>^> jl j-^-oj 5jjU-vJ! *l >>-Sll oLs c^^^JlJLaNI 

Ja_«Jl >_iJuJl , LJ ^^^l^Jl ( -»wJaJl t_S j^JLiJl 

.1681 Great Comet 



* ft 
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^ :>L>- o^-> ^^-i j .1682 4J-^ 0 j_^ j 

■ L>yjj 75 J5" ^ j 1531 j 1607 igjUL* -JUoLLa 

<.(jjjj-i <(Jl ^<s>l j^iL; jl-LoJI i—~~>*-3 ^ ^iJJ* 

(j\ I g jl 4_L^ o-^LiJ-; ' 1758 4_L~j JjJt^u jl J 

^*>La jl^p ^i) 1758 j*>LaJ! JL^p o^> J jl _u^j 

i__J_L« J_A_^-i .George Palitsch ,_^JL; 
^Ji\ j^S ^"j-y Jljii-I dJJ-L c^pL-JI 

<JL dJJj> ^hj^h < *4-> i oLr* ^ J U-^ ^ J- 1 -^ 



122 



Lfci ^Js ji N i i j r ajt^j I g ,/? nj o^Ljl C->L>_^w>- Ju^j 
^ iSlilll a ji ^-j-kj dUij to^LJl i£/>- JlA^xj 

Pythagoras ^jj-pLL^J ^^L>-1 wlUJu Lii^-a t^l J _aJl 
^ f J •a J .^r lS ' tXr^'ji JtM^J A 5 "-? u^J^j-L^J 

jli - I J -^- r S' Ij-i-i JljJ Lo ^jJkj - I g ... t 4JLL1JI ojj 

^ J^-^j LJIj LcJL« ULfc^j ^yJa-^j L^-pL<3 i _ J Jl ^Jl j^Jl 

!ji 4ijj<_o ^j^-^i ZJs>*j> ^Ual! ^i>u 0 ^fT 



jJl _ J -1687 jJjj/jj^>J ^ b Jb>- 1 M 

Ode to ^jj j^i ^\ A^JLl^- aJ—vai" I LgJl _^Lf- aJtwai ^ laij 
jj;.il~»Jl 4->IJu L^w> j ti_jjJj^Jl Lg_J ^_Lo ((Newton 




^^.LjJl 

: ^ jJ David Gregory ^jyuy> -^t^ ^jj v -»-*Jl 
^ j_Lp j i_^jj^Jl *LJ_p p b pI J-aI J^-; 11 vlU! 

<uLJU^ jLw- JJi Marquis de Hopital ( _ y ~J J _sJl ^-^iL^-il 
JwA» John Arbuthnot OjJJLjjI j _^>- jjJlS'jJ! ^j.-J.^JNl 

jjl j^o ^Lftljjl 4_<>_-ul oL-^LjJ! >_jL-i i>L_^l 

t/^j^J ^Juj^j ^ jji^j jl <J jJii Abraham de Moivre 
<u^_Jb- }L»j *>LoLS' U_$i i^L-Sfl |_£:>L_<Jl ^ ^ J v _ r «— ■ 
4.1. a.'-" c-Lol t>jyL> jlS" (_gJUl ^jLl$JI ( j» ip-ji^a t - jl ^. j . ^ . 
5 _p|jJl oUI JsNl Jit-I *L>- j ->-l (Ji J^L" 

jj-X-S"jJl (J^-* 1? ■ >J ( _ 5 - ;; -ll a ./? ll 4_^P L»J^>-N I 

tj-Jl ^JtiuJl Humphrey Babington j^JcuL 

^jjl *• ^y^j 4-A5 iwJ^Us J^JJ jJxJ ( _ 5 Jf I J-*J 

oJUj I j^ijJj jl j^_^Jlc-I> jj-xbJl y /^oJjCuJI jL> *>ljli 

jjk'i jlS" Lo Ij^Uj .L^J jl>- ^Jl *>Lv?l Jl 
<uLp 
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t i 



j Ul -v'^- 11 <+>y\ j^j-kJi 

5^L^ j^i* ^ LgJU^j^l JU oLi JLii jy>^i\ 

.mu 15 -jjbj U>-U, -jA cJj^I jl ^ 

4_x_aL>- ( j^Jb>*_3 ^oJL>- 

^JJl- JLH j^>~>- dJLJl ^kj>l cJL«* ^yl Jl J aJI 
jl jiH Jl - I j^Sy] Jl LsLJ^lSJl JUj jl J Jil 015 

jj ^-J a jJaJU Ij-jJlJLJ j . Glorious Revolution oJ_-_>i_«Jl 
J Ijj<JLa ^ j i cZjmJI Jl 4iLi>l _plS3J ^L/L*L<JI 
jj^l <L~>- t jjjJ J jL? .Jl>ji»JI jLJjJl 
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Sj ;n c- jlli <lJLi j_) aJ o J j 'if? ->*Jl1 oL_J^Jl 
^ jj j!5 L«J^f- Godfrey Kneller ^JLJ ^ jii j£- ^Ll> ^Jl 

<ul jiajj t LJjLX^j IaJiS all o j-*— * IJ>-> .4-JjAJ| o j g M 

cJUj .i*jjjJl ^ oLj ^jIp JJu iLw>ijJl <uiSj tiJLj 
dr" 1-5 <_f^' _ ey*-*-*^ iiP 4X»>JLJ|j ALjJaJl ^jLv?*yi 

Ojl f>Uj j~oS/l £jj flj JtAi-J .(^jJi^Nl ^tV^' J-^ - 

ft ft 

oLj_IsL_4_c ijjl) William of Orange ^— >jj' 

J^>-*^- (-LLL»JJ "LjL^Jj^Jl C^wJl ^yAj t ^Tjj l£J^° 

I (_$Jl!I Bill of Rights lJj^J! 
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liJsjjLaJl CjLoIjJiJI ^» jy>tsS\j c ^ ^ : P ^Jl la o H 

i_-Jlj ..^ H 3iL>j ^-Lp jL»_*i>j t^L— »LLll oL j_S «Jl 
:>ULlp*>U ^r^"^ ^j-^ ^U-ij Oi-LJ . jLJjJl SJLsI_j-»j 

i. I jJL$vjI <LjLaJ jj 4^Jb>- pjfcl ^3 .jj j^j lijLsi 

Jyj j-S" j jJlS ^jJl oLjl iS y>~ Lwa^J, Jj-^-l jl Jljxj 

i_^-UJl J-a i_JJs <Ul ^-Aj ia-Ls-lj ly> JZj^> 

.■ijlj ^Sl jjb jU fc_~-~J ojiUl jlij jl 

ii^^jJl ^u^Laj ^->r Lxi j ^ .A* I j^i .Jj>- ^J| IJla ^ 
pliJU^Nl ^ bJLp iw~—Sj tA-S\LJI ^L^^Jl ^ j..».,.,la,H 
John ll jJ j_^>- ^y^oL-Jl ^Sj^JlaII tijjiJl (j-a 

ijjj^jjl 2j> jSL>J\ ^ 4jLb5 4ju^5l ^iJl Locke 
jLJ^Jl jlSj .ij^>Jl Jlk>l JJaj <ulSj 

ijjj iLj ^ ; g .t. 11 Charles Montague ^AjJ j_« jJjLU 
^jSXiJl Jj«i Ui' t^j^ (j^Lf Ji Lord Halifax ( _ r 5'LiJLft 
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i^Jlil Christian Huygens J^JuLa jLi—j^S' yljJl i_£JcJ_^Jl 
J -*-iJl JLi^ UJj^ yfcUaJl i_~^>- J-^*" 

AjiJL>c^iJl 4jj jiajJ <c-/5jL*,« . «... i 1673 <c_*»j aJJ 

0L1 LJj -^^j ^JU^ j*-*o ^1 <j-*-$j 

frUJU^I ^jL^ '^j-r*^ <jr* King's College 5-JL5 

.1. ./? oJl IJL* J-*-iJ k—JLLs rt-j-XiJ l _ jr Lc- ^J>\ j-^ 

^jj> yt} Jli-jLft <L>w2j J_>Ju>Jl JJJLJI <jJ J^> J-i'-A* 

Jl — 

o>L^j JL jj jj-Svj jl >«_> 4_Jl5LU JuJ_>Jl (j^c- 5 j-" 
a : . g ll I j .h c- jj-S^-j jl j t Holy Orders o jJ. ^ CJl 
^ v ^A4>^> jUs^JLlI jlJL* jlS UJ j AjjbNl 
^Jl ;4jLJsjJ| eJift AlP O^pxj- JLas t o">\-Aj^ 

Lc^aj t«-L>-jJl i_Jl> 1690 y\jf y iJiS 

toiJLJl ol , ./? -^jJl jl ? ^0 aJLJ j o*>L^a_i kiJJi ^0 

.AlslgJl OcaL>- ijjio fljj jJUU illj^lj 

^"je s>H vli; ^1 jj^iJl 

^'^J .1704 ijjj sLij <-^y>j 

Earl of <( j_«J j_o -j J "._> Lo_p jj <sjlj_~x ^^i 
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J 






Monmouth 

jl-c-L^ lijJ jL~_i . JULJl j 3jl_;J^JI 

Lady ^Lil» ^JuJJl j Sir Francis ^^w-Jl 
^-Jjl SjLjJ-; i3 jJ j j-J . Masham 

i-xJaULo ^LiLJ aS jJl<^« ^^jl <_$-*J Oates 
^jSJij .jJ _^_>J 4_)U>- ^s-^-n^ j-^J Essex ^vwSs— I 
^ji-jj tL^jl I4ISI cjjj jv-i <L~>*_jI jjLw-Ml 



ur^i C^J^ J-*^ 1 

^ (V J ■ Nicolas Fatio de Duillier 
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^jOujS- jlSj t ^L^jj «. — i-j \ ji *4>-j j!5 

: jl AJL^f-J l^-*->l J . j L«JLXJL><J ! U_£-s*2J 

^jj> ■ . 1? II i_3 j-^-L^aJI j»_JLj Lj_J5\Jj jjs>l 

. « pure truth 4 ,/? iLj^Jl iLiLJL>J|i) o JujJL~~J 

i^jJUaJ JlLL! jil JUJI diL»j (1)15 til J , -loJ 9 i .. . " ,. . 

- » * ■• J j j a" ' J 1 

jiVi Jlp *lb» jl ioliJi JU-bU JJ-xS tljl^iJ UaJ *4*a 

4j_JmJl oil jj^Jl oJj-Lp ^ j-Jlij ,jj JjLiJ 

^J^o j-jli iiL*j tijjjJlj a~J>L^JI 4jNLl« J^>*j 
1 jLjlJI ^ i ' 1 - ^ I j-Ji j^lj j - * < -^j-' I,*- 9 ^ 3 

^U^i'Nl jl LJLp *|Ju>-l j^j^h LfrJ^J j!5 L* lj:>l; 
U» 0j L5ol ^ Jlp £*>U^l j^J jil ^oJl (Xr^Yl 
J_Lo JU j_« JwJii ^ jJ -> jjj ..^ I jJLS' 

,^Oj^«IS ^ jji>-j ( _ J -i>lj ^Jl 
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(_3JL^3 j-I>tJ jlSj .A . <uL5vJjLa_« ) j r a 4j IS" J ,jj 

L>-jjj t Lvi-><-^ LgJlJ *>\-<»-p iJLft jl5j .JJJi Jl5I 

.JUxj La-J Lo islX^Jl jp jwi3 ^-^~"l 

jl <• ^> J^rJU^Jl ^uiLslaJl <uiL>tJl 0 JL* ^Liaj 

1693 <c_ ls^ 9 .*-Lw<»-^>Jl i <]jL>x^> ^j£>jJ*ij 

^J-LxJLoJl jJa^J ( j J o (J j ,,o «i 4_^wo_>- <L)LxS j^-jI 1 g g ■ ./?J 
jL>_pVl IJLj oj-^- J oJ_aJ j . j.lL*_<JI ^L^JJL^L 

^j^o_«Jl v_^aJUI jl t 4_JL-*Jj i -sljj .o_L) JjLu-o 

jlS U LuJ. ^SG j .jLL! <u<ij jjL; ^jJ ^jLJI J-y^ 

ol jJL/iJl /j-^ jj^- Jlc- y^i t_. .i^J j^J Jj-jJ-il 
t ajLj-JI ^ j .4_JU is y> (jJi-li <.4-!jL>^<Jl iLc-lj "uJLuj 
.JjVI Jl J-«jJI j^-* ' j j^-** 1 o-^J j-^"" J^*^ 

^jJl — 'j^j y^fi j»-L»~j 1693 ^ .-a."— -» / iJj-L I 
j^l jj-^>, JLa jlif Lojj^ 4^SLLJl 4_»x^>JJ L^Jj 
s_^S" SI 

^jVI j>f-iJl ol« ^ j»Jl j»Jj J5l Llj tL^U 
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^^isJ j tiiLJl k_aiiP Jj ^ /^p N j tiSijiJ 

dJijU^ s^b l_^^JI jl j^U jl j^l 

i Uij y jLS jJ jl f - ^ LoJllPj .f-l~jJl> 4iaj j^j 

_jj jl dlli5 ^ jjjJ jlSj oj5 dbJ» :^L>-I 

tL^uJLi^ ilL-^Jl ^ -Lw»Jl *a~>-jJI ^l^JI 
(J^uti ^ibuJl iS jJ * -> L>- La .4jlij-^l jjip j/j-j ^->* jj^^Jl 
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S.sLp ^ jjL^Jl *Li«£JI ^Laj OL? -i-flj - a-JC iJL--j 
ftJ i.i^^fi tJij^JI ^»UI 

.jJLS'li __ r i£l Jwo_J<_U l! g a ^_J> 4-L*->- Lo lJukj U <j . ,/? \\ 
4-pL*. 4_jL Oj-^j-l a j-a <J J I iS jJ ^1 iw^-lS" La_L^Pj 

<u~> aJj>-L; <ul j (.iAjbia Ujj jj^s- S-b-lj 

.aJU^I j^a (JU (J*>\J>- ^ jJl J^o 

0 _^J<jJLa 0 J->- .ii j-lJLoJl Lo g ^j_a iS jJ J J-^J L_JLL> 

^yJlJLc-La «_Jl5 Sjb^ j ./?.p j_a j _ John Millington 

OLS .jJ SjLjJ_; 01 — Magdalene 

<i\ jjj t Lk_«Js» /^j^-u 4_pLa-..sJ IjLwr_^ o jjijcJLa 

4dLvj 01 Or'Jr' <-°A>" .*>LJi l _u5La 

«|JU>- J^i- 11 ONI aj|j t «LjL>- i^y; 1JL*j» C^I5 

oJLa ^»jJl ili ^\ C~3j^Jl ajl^ja-^sl ^> J~> ^j^J •<-~z5 Lo_a 

jJ (J-Uzj |»Ip '-*-*J 'J*^pNI <L jJ iJLjJf 

cpLJlxJ! j_a S_Li ^*>LS' J-Waj 

.Lg-> j^xJl ajjlj 4JL3- ^oJl ajjk v_jLs^5 jJ O^JjCLa £ljl 

v_ai»- \ LgJI 1 <djL»_a ilUu ^w' jl5 iff? ^ aJLJi^JIj 
LJQs 0L? La_LL*J .oljJ— - oJ-P J-J 4_j Jl?- UJ t oLWj 

iol_JjL«Jl jl^jj JlJUI Jl^-U IjjhL- JJi 01 ^JLs- 

.pJl ill ^yj 

Jjij ,_jlj i5L$i 'i ULJ ^UaiJl J^>15 oJla ^y^U j 



j_a ^L^Jl jl jLS'j .jUL o-iJul ^"yxZ 

^ kj^J, Ujj t_JJ ,jJJl 4.aJj_*Lo ( _ r L^*Jl J_!~uJl 

!jjj^oLp IjJj^Li ajU ; 5l>tS aJu~u ^Lm2J i ^ ^j^N^wo 

jj^ij .«!^ ^Li^Jl ^JJl ^iS/l ^jl. ^jju- N dJUl 
t ^> ^ 15 ^ I JjI LIS ^^jj jl ^ iiiCi^Jl 

.^Jb*, (J ja Li 01 *J»Vl ^ ^ 

Mad Hatter jJL* :>L> * . ./■» 4. « j .jJj-J JJIjj 

Alice in <_~jL>jJI :>">L; ^ Lj ~-J\ * >/> * ^ j_»Jl 
t^LvSjJLi ^_L~J <L>w> oJl5 5jj j ,t. 0 1| Wonderland 

^ jJu«-Jl IJU» ^ pMJl oLJ jjJu-^^o 

4 jLu*Vl JtjitJUcJ ^ 4_^L^xj jJJjJIj ^^Uf j-U ^ 1? " ■ <Jl 
j\ jU^Lj oU^Nlj tjjjJl (J /?..a.. , l j t jiUiVl ibj— -lj 

oi_A ti' O-'J-tH es^-* j^J j_a (jj-ll 

a^JL>J| klUu ^ oJu Ja^j 4jLL5o ^i^^^Jl ^il^pVl 



j, — >Jl ^Jl <jl L» iL^Jl jiUJI jl <dS" dJUi 

^>-ji Lji jlS" Juts ijjiU^Jl ojjk ^ lJ r*-~! Lo-* 
cJ\j>^s- Jjl j^iaj jl jji Iao jj>- j Jl*j>J jl5 

<* > fr *> 

(3 jAaA <Jwj Jlai .aJ^Pj 4_>_U~j>- tJ^olj_p £J_e- ^LoJ^>-l 

(z^jj-j (jl^t^*/] jjjl) 4_L>_f- i — jl ^y** 3 j-i Cy 
1693 iu- .L5Lfl->53l <uli *LjI ^L> N ^ISL> 

^iAj (jJb-^j -^-*-!J 1 j*-" .^j-o-^tJ 1 i>-jJj (J^-x^ jr* J-^ 

^ya^lJ l_jLJ^-»j 0^«-^ jj-*-JL!I li-A jl .J-*Vl *-x-=- J 

^ 4_,liJl £_L ^JUlj <■ jl^l ^ lac! ^ 



.4jl )0i 



jl oli:>lv2_<JI i_Jl ^i- j^qJ 4J1j .o^s-^M ii~Jl (1) j a 

^♦J .1 <jJ_<Jl J*>L>- i _ 5 SclJL> jlS" ^Jli ^AjJUf 

li_A £J J-«-J<Jl ^ J^-La-Sl Ml 4_i_L3 J^j j^J J t j-;jLs £J 



.dlS-iS AX^^i) (j^Sj cLo-J^a. JljLa {j>J~> J^*" 



oL>ti jJ (JUwl L y^ , -I 1695 j^^u^o/JjLI ^ 
I^Jj j- r — -I ^Lc^ j»j .^i'lj jj-i j-c-^L^ 

LjJj^p j-^ijJ /^pliJ I jJJi ^ i^o-ftl oLc-Li^l 

^L* JLJ^ol ^1 John Wallis ( _ r -Jjj j_^=r ^y^LjJl t_^S" 

* t- t- 

oLtfi jLLjl oL ^-Lp ( _ s ic- jLS" JLii -^Jj^ Jl ( _ s ic- 
jl LA,! j^Lo ^L* jLSj .JlLJl (_£Ji! ic-j^-^jl 4_<Ji£3l 



jl z\ .c-^yJLJl ^j* 3 -*-' ajl!pI_>- cJ\-& jJm^ ^jlaju jlS ^_Jjj 
J-i ; vi.i 1 1 jl.i jj^jjj JJtjJ L>t«i 0 J -?' J 

1696 ^-jU/jliT .L^i ^liJl J^jJI jl L^J Lli 

ii-JijJl jli L» JJ-»Vl CJjL^ lil 4_il ^f^-*-^ 

600 jl 500 j i^^ 1 jrT^ U-*-" J " jr" ^ 

<*jb^J ^y^- J^_»jJl j_p — j— j ^-jU-J .iu»Jl JjjL 

jr^ jH (3^^^ ^1 ~~ a j?H ^y^~J j-* 
j j^ij jljju>L jljj-U aJ j-^ c^)15 ^JJl 
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J 1 <3*-s*»~-i 



^A-Jl ^yt j <, 750 <, 000 jlSL l^zS^ i jAj 

jJL«^<iJL»ij ^ jLiJj_Jl ^j-^-" Tower Hill J_a j^J 
jL»«_J^I <jczS^ ^jL-i J jJ» LS L& Westminster 

~Lw>- jJl .ilJULoVl j_a j London Bridge jJjJ j— ^ J ^ 
(_$JJl lOio^JI ( _ s jLoJ1 (Jj^I lJw> . Thames j-o-Jl yS- 
j-^js^Jvjj ^/j . a i North Sea <jL»_JLJl j->^-> ^ C ./? > 
N (>J LJl oL^ iiUi^l pJb jL5j t^l^L 

^yiAjj <. j_L«Jl j ^ ' ll oL^o >_a..-t5N-Sl cjL-a!I j |»->~U~Jl 



East jjJl c_i ^JaJl o jSih rjj JJl i o jJuJ ^L^-i 

^j-JL^-sJlj ^-«Jl ^^jJU^o t g ^ U . t j ^ ; j End 

^ - & -f 

Oj^-JL) ^ jJl C (j ^a< L ... 1 1 Oj^isj^Jlj 
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p-JjJ j ^jJj>JI ^^Ip ixjljJl i^U^I j»_^JJLf-li 1 ji-^ ^JJl 
<LpLk_^-*yi a a . la ll /^a j^j>w» ^J-f- jv-r-a-j jLS' Londinium 

Jj>*j' ^j-^- ^5-^ ' Al~oJl *— (_s^l j—~~t 

.LgJ jjj N j_«SM ^jj-^woj 4_>_lLJI JJa-L- j! 

^As^ ^»jSs><l^JI j-^i>o ^-r 3 - t (( Hanging Day (J^JJl ^ yj 
Newgate p <2^— ' ^y 5 ° ■> Ja— j o j^JL; 
<ui Jjjw. ^JJl jlSLJl jjk j t Tyburn jj^-olJ ^Jl Prison 
. Hyde Park ii jL Jul* iiJ^ ^ j£j ^2 ^IjlpNI j^>- 
S^JLsJl ii^JJl ^ IJl^JL-s jL^_J jUx_^vj ^-s-^-j ^JJl* 

o<^-™Jl j_jl«Jl ^*>L>Jl John Ketch i j~S-£ j j^-^jjj 
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5_UjJI JlL- j^IiJl jjU ^i: ^ j t ^j^j^JJ 

.dlLJI jjj^Xj ^ dJii'V j»j*>\Jl JJjlSI ^JiJ 

oJii i j jjJ j 1 1 L& j i^kj jLJl 

il&LiJl (^-^ -J-o-^Jl j-^J iJU-iJl 4^ 

yii tiil^ JSLi j _ 5 ic. jC £yJ Lk5U- ^jUJl 

_j_=>-S/l "L^S/I Lol (.^JjLJlj 4^JL*pS/I jjU^JJ .ij-L>Jl 

L_Avai^*Jl . Middle Ages ^la.* jJl j j-a*J1 ^1 ^ jjOs 

.White Tower ^^a-j^l ^JL; <jjH jj^*""*^ 

William the j „r?r. <jl j»LJ j J 
ii jJLj Jj^Jlj .1066 l^i-LSli! ^-^-1 <jjj-il Conqueror 
5 I j-s-ai IJl» Plantagenet c5 r^>-lxJ , iUl 

Ij^j IjJiJ^j [1485 - 1154 ^ I _/Kj1 c^i^ ^JU 

<-L>t^Jl ^ laicgJ y ox} jl5 tjjjiJl "yi ^ylo J 
Elizabeth I ^/^l ki~J_}Jl iiCLJli ^.j^JLjl 
jjJo^J <L>I jj 4_Jl cJl5-^ Henry VIII ^LiJl <_£ j^a ix>\ 
cJlJij tSj^al JljJ Lj oJL5 LjJ-Lc- Traitor's Gate 
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^jJjj 01 '. ,y Ji" Olij .kiJDi <j» jj& U Oj^L—Jl 
^LojJj Catherine Howard ^jJLSj Ann Boleyn 

Thomas ^LajJ _ / _—J\j Thomas Cromwell J_>j_a^5 
Tower Green ^j-f- j>> J o <u*UJl ia.a.1 Ji More 
1$~Jl> <i~y>\^J\ iSCLJl J -'^j- 0 \^*-~> lj^^5 ol Jlxj 
UJJjp ^jS- jv-sxj^j j^J - O^twsl 01 Jlhj - 

J_?-l j-^j tLord Essex ( _ r -_$v_-»l ^jjJULi V tlUi cJ\ j 
ur 1 -^ OHj-^ JJH 'Hj ct^ <• Or 4 OnHj"^ 1 

01S" ^Ul c[ t _ 5 5Q_JI JslJl J*\y>- j-*] Walter Raleigh 
j»lSL?-l cojb- L-^iJ 1jj5 4Jn_LJI «J*>l>J j>jj ai 

.Lg^o jA\j\ ^JlC- pUj £j-Jl J jJr^JL; iljji^ 

0H>tH lS^ ' kiJ_~J 

I 1695 JjJu>hj 

<_£ y>-\j_ 4jjlJXo ij^Jl^ol Ji ixiai J5 JjJ 01 jj^J jUf 

jJsLo J siL- £j> o3lj c^jL« J J^JJ 

JjJ^Jl iSJjJl iJlj^Jl JJi J j (5y-l 

A. ,/?aJlj <u_ajjl Cj*>L>j<JI rj^a ■^J^S olJj <, •cJaJL j 

j j^JLoJl ^jLjJJ 1 j-lajj ,4_L»_*Jl clL* oNl JjJjJLi 




Is- jJ j-J ^-r^ Thomas Neale J^J y ^j^JLoJU 

1 JLC- A^lxjlll j>- Jl^j JJuJI iJu>-f- l j~ : JJ 



.\10\ dJI 



9 

yjJl5 j»Uj _a-*> JL^<J| IJlA (1)15 .<J Ju 4jl Ljj^j C^-jI 

jLCJl jj>JIj ifrUiJl (JlP jjJaUl Will iam Chaloner 
Lo J^LL> £jl j-iJl ^yi Lg_*_~u j-lj t 4_o_JjJl <l«_>J-p S^Jw' 
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La { >l (_jLp 'jLjJL Lo ^ .... a i (jLa-Lii IjL^SJ . wl^o 
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■ JuVl i*">U 




( _yJic- Ij^li oU Ui j^L^^Jl i^/lj^ ( _ 5 J_c- ii jj^^Jl dJl» 
4JL»_p L^Jl (j j_™Jl ^<LJl LgJLli "*-L«-f- £j~~a 



j^>J| j ^Jj ie-^o C/J^ ^-£'j*-> 



■ /? 1 
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^jJiSj tioUl <j ^ j^U^Jl tii/Nl jj-^-W 

i i-L^- ol _y>\ 4-jL>- j^jJlj LajU L5 _y> V—S^ j-ft J o-^J 

^LcjsI Jil t_i3ljj| ^1 jj>~')}\ j JUL JiUjjfcl jlS Jtai 
ioJ_jCJlj ^-JjcJl ^->tj jli" -lii .i— *JJl *bl jLaJL 

^3 j»_^~JJ ^^iJl 4-jjJ_j! ^pl^-Jlj I^Jl^JIj 

0 J_x_i 0 1 ^ '■ * ijSl L<iJLl 0 J ^ J- 5 ^ " ^ ' j-> ^j-^l 

j> L^wo-»o 4-L~- j <• o^S^Jl ijiisJl ^Jl j^JJLi 

J!i« L_u^ <d*i Uj> j-51 Uai- jjJ-«Jl l-i-* ^—^j^h ^ 
til— » ^ oL^>J o-Lijj ^-jsJlJ oLoJj-Jl ajl>>J ^L>! 

jl jJ-l-C-lj L— ii> j— i v_^ij<i .o_L;_L>Jl ^La_>«jl 
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<L<L I i g ■ 1 c- |» ^So-coJl ^j^o 4j*^J ^jj—j <—h]s>j i Alot^ 

j*-^ 5 " -i-^-i y> 4<LpW? Lilil 

<ULxj l_JlS" C J-J-AJ jv-S^>tJ| XJCJ X£- ya J^-J j i. .J_*_«jLj 

j»J L> t iJlxxJJ 4j>-LuJl Jj'^-jJI ^LiL) JjJL^j 

4_> oJUf 5j jS- L ^-f- (J-*^ - LoJJ_P ^.I^jkJI w->I 
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^1 Lb- jiUl ^ Aj! JUS c^LJl ^ a* ^1 dUJu ^ 
«uJl5\Jl 4->LgjJl ^ <J c-JLS" Jjjj^jJI iwJL^JL yj-SLS" 

JjJ J_;J 4_;J 3jl la.,_) jLJ J^JLJl C~_9 jJl ^^-i 
IJT^ <-S^ ^J-^JI JiJl 'j 

-lL,.^ oJL5 J5 oJjL, 100 1 000 0j !jJ_^ 

^jJjj 4JL-J 1697 ^Ll. /^LlII jjJLS' 

j^o oL-stfLjJl ^ jj g ■■■ * SLl^I jjs j Johann Bernoulli 
^j-JL^o <JL>i ji\ A' j-^> ^ Basel J3^ J 4 -*-° 

i jjLs jS- v_jj_aj_*Jl ( _ J jLiJ'!!/l ^j-^LjJlj ^Jj-^J-yjJl LgJu>- 
^.SnJ j Gottfried Wilhelm von Leibniz y^-^i b ji ^v— L^J j 

■Cyj^ -Af^ c J ^ 1 yJ iJyy. 
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J~^>- b>-lw? AjoljJl jj^p ^ Lj ^Jjj ic-L^j o^JL^ 

4— S\-LaJl 4-_*^»J>tJI ^\ aJLxij -^ a - : * , -i J-*^ (_5^1 
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luI*Ji*J Lai j - ^iaJl ^yJl ^iJU— ^yJl J ^L>J| LfJLj) 
iLsJ«^» 4...a....,J.a.l| oL~L>Jl j_^>L>t_o ^ji — jJl 

C. ....->- ^v>ij (_^JUl oJj>-j ^ j_-> JjL*!^^ <1)L> <J ^J-^ ^yJj 
j jj>*^> c o^jJULj ^Jaj>-j k^JJuJL) ^oJL>-l 

1697 - j_J jj j ' o\ ^as .5-iCL»Jl <L_J>L>«Jl ^LaJL&l 

^^i ot>\-> j^5\Jl jlzj i >LjJl Lw^i jj ^ j-tt-f- j ■/? . *> j^Lp 

tixLaJl jL? .LjjjI >-->>j l_^LCl ,J\ SjLj 

t ^j^Lp £^JL?*-o L^Aj L t .....u 4_LS-L~A Jjt-^rJ jl LgjLi 

jl ^1 i>-L>^j -u<Jj Li l» : 4-Jlc- ^^aj UjL?- J-«-**j j-* j 
^_jJlj»JI j^-LjJL, J-L*^ ^1 jLS"j .iIj^Jl^I 

«-Lj j^^I J- 3 "^ °J^J -L»jj . jj •/} «Jl -L*-> ^y>«J 

JUfj-<Jlj l ( _ r ~~J J Jl ^jl-JuJl ^ ■/? -a J l4jjJl£jNl J^i~Jl 

^ ^Lij^-Nl jlIp .4_^L-NI j_pL_<Jl iwijJj^-; ^Uj^-N! 

i j^JmJl jj-^Li j .,f? . e II ^» ^jJ j~j <ui t^jJj>tJj t j-UJ 
^JLJl j >^ ^IJLiNl JL^ jJIj JL^JL 



.jJti j15o M i-jLL-a olio l_g_> j iiL^t» c->ls^i> 

^ji^LS^ ±5L>- j>li ' l _Lj-L4j I u^J^i oj^U^ -ijyj 
tijjjoJl ^jSLLLSI jj» j t^Jj-j ojL>j_j Jaques Cassini 
. Giovanni Domenico Cassini ^^15" j-5 j-~>- 

Louis XIV ^1 J\ JiLJJ StoU ^J^-IS jlS" 

o^aJ ^ LSI (jUlj Sun Ki 

jLdJ^Jl jL>t-iL Versailles (jL* ^ ( _ r >~. ! ^^iJl 

ur^ ur L r > *'^' ^ J •O^-r^-*-^ ^^^-Jl t>° <— aJl j 

OjL? AJujJl ojljU 4 iSLL ^jj J~> J-LXpl 4 <U^» Oil* /jJ _^~J 

LJ SLJ dJJUo J-^~: L« <^ jJl Lo ^U^J 

/ r w>n_jp J _«Jl ^3 ^jj j_J p_~-l £jJb Ml J_3-*-9 "S^i 

cjIp 1 1699 (_^l ^53 j .4_JUI aj^vJI 

<>> .,f? 1 L^>-jLi- ^ I g - ■ ■ »' f-LaJj <Lwo_olsS/l 

cJ -^2>L^Jl <bJ^J ^^i^ <jlS" (_>JJl ^ jJ jj OL&jj 

.Lis . j^-M (j-^" ^j-* j-w^J j^xJ ^jJj oljL j c-L'Jt.">....'Li 1 4_ol 
tJj^2iJlj j>Ub\J fr^la.H jjj^JL; LxJL5 ^o^lSf ^ 015 

La j .ixJsLiii jji <d^P iL^lj^j 4J 0^*-4~" ^Jl ilydLj 

a^Loj ^J-o^ J^-j ^1 ilojJl <iJL. jbj jjj axJ^p- Ji 
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LJ ^ju y* ^1 i>-l>o jl5 -las t jJ jLS" Ujj 

ojjjj LowC^- 4jJjUp k -iL>- ( j~L>tjj 4_!j^»Jl 4jL?-L>tj 

cuM <c?-l <Lol Catherine Barton jL> J| 

L^JUj- jlSj .1696 Jermyn y>- £jLi ^ LgJU- 

U 

jA\ Ujj^j ^.^15 oi^Ji; pJj 

a^Lj>-NI oUJaJL AitAjt oli Kit-Kat ol5" 



j j^-LaJl ^Ji\j ji\ Iapj . Christopher «Kit» Cate 
o*>L^>-j >^_?-Lvf _ Jonathan Swift c^_«_> j— jLjLjj_j>- 
o j_wJlJ <~o-^£jl~J l _ J jJl Gulliver's Travels JlS y>- 

^ O-ij j— o'jj -^rH^' W^-d-^-^ - j ta.-'Sf I Lilliput 

i _ 5 ~~j jjjJ^ ^aJi j^Jl ^ij Jjii .4_ww^Loj 
(jjJL^-l tU^Jl j_ !j _$LS' ^-i Remond de Monmort 

Brooke Taylor jj-L>^>' ^j^j i_;_*-»^Jl ^ 4_4j-U^> 

Fatio de jS ji JL~>- 0 ^Li^ ii^>«Jo 

J-*->- t^S^Jl ^J-o-nJl iJi^j oNl oJT^J 1^5 Dullier 
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t_f^- £ ' 4-<4-*-~' ) oL>u ^IjLaJL^N I j j_L^I j_i 
4_L^>J| jl <_y^ J— ^ <Jl J-^ (J-*-*-^ jjj— ~-> j»— * _^"JJj-^ 

jj obi N ^>ta l aJUjLS ■ Aj jP- — 

J_J jl .til— J I jb jjj-i Sjbl 5j_Jw? jl S^i 
<Gl3j JJj .1699 JL- ^_~o/JjS/l j^JlS 23 ^ 

•J-jj-i U-ij^ ^y>y 

-UP ^ dJUi jlSj t til— J I jljJ 1— -Jj J-y^ J-i ' jL *-! 

£jLJl oi^L-a JLjy i'.: pJa-*\ jl^ (^JJl o"5Lw«Jl 

^^JjJl jl dUi ^Ll>-LL» I^JJcJ IJl» jl5j c^Jlj 

lOl j-j^P i_ipLAJ Jj jj^~j| <LLi-i jl Jl?-j _L>JLptJ| 

aaLcuJI jjjJLlI ^JlaJI ^^l-^ JaiU»t_»Jl «, ^jj j_J jl 
j^Lp L-Up AjiL^^I t _.„/?. , ,a ^ j»~uL t<dl_^oL 

jl t j_uJ ^ ^LiUl <J liU .1696 4^ ^^15 

Loji a^p 1.^.7. ,. u Li ■ a . ../•» '. ^ jlaaJ L^jj*-* oL>ti 4 >aj -^rj 

jr^-» jia^l ^iUD ,lJL>- aL>JJ>- ^\ 4jUijJl ^1 SijjJl 
^1 
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15 VI 4j*>L^> ^JaJ j'jIj jl 
4 , .,nJ-° ^"j-^ ^1^" 1701 ^_<^-0/JjS/l 

fLJji ^jUJI ^^LjJI LLJLiJl dUi jl5j t<J LlJ_>- 

. L*~^ L 

^ji I j .,<? C- 4_x_«L>Jl aJL^LjLil I 4_~«~> j-Ss-J 4JLijJ ^jjj 

j^So j^J 4JI 4_JU o jj* o*>\^>t-vJl cjjL^il jjj t jLaJ^-Jl 

Jo- Aj y>*J^*S\j <IL j\a\\ C^Ltall«Jl ll— i d->JL>w 

C-J15 jLJjJI IJl* oLo- jli t jL5 U^-« j .Jl-j«j 
JiiJ ^j-Jl dJUJl ^Uj jl SI "-.Ij^j, 
Anne jl o^SM oJjlpI j 1 1702 j_>L> /jLI 7 ^ 

^^-"15 ollgl ■ " oJL^ LJj .5J_iA>- ki_iLL>t^j| ^11 c^coj 

o y& jLoJ^Jl 4-ij ./? P ^3 isl jOtjVl ^3 "L^^J jj-J J^-> 

LojJ»- ^3 <_5jj^ c-jSI jJL)» : JiLL jJjlc-I i^^i-l 
^j-*-* ^^Jj jL>t_«Jl jl JjJlc-j t jLoJj-Jl IJla 

JlS 4~^L~Jl <uU jli t 4j"L>- 



l.,^™^! i _^>\ 4~«Jl*Jl j^oJI ( _j- & J I <uS\JwoJl 4-j*^>_>tJl 

^JLf- >^_-~^ JjP jj-^ LaJJ^-J .ojjLiiJl 41*^>-^ 1^ 1 yj 

i yk>\ jj ijyu ^Vjji 4_aJ jl ^JuC- .<CJj ^-o-^ J-a.'-~.»sJ 4_L»_*J| 

JCU 0jJw2> ^ J"*-"-* -1 Lo-'J^ IjJL>- jlS" Cjl^LaJ^-^ I jj-^4>- 

.jjL (JU^-I 

obi ^JjLjI Jj jLS" <ul t _ 5 -col Jls ii j_a l^^jjj jLS j 

^jLpl^JLi-l J^-l ^» i-wbL>Jl jl ^^^Ij t, <- j ./) \\ ^3 



^Jl o-^i!l Ji\ dK-ixJl JU X>y*\ diii £3J± iaJUJI 
jl jJlp LoJLIp dilij liiys o^SC jl5 

l _ r Lc- \ j^U J_xJ j^Jj .^jVl j-o Ij_^>^> ^,-^Jl 

jl j»J .j^J^jj-aJl wU»l 1 ^ j - ^>j Lo-S' «dying life jl ./?:^-l 

j g ■ * clJbJl J - f-L«^j>Jl j 1 $ ; a k~x-<Ji^\ - 
oJu>-jj ti-w^j jjk i^j^-j .1703 ^u_~> ^jLo/jlil 

21 jjja ^Loi^stJI ( jJ->c_«J (_£ j,'. J 1 t ;L>CjNl <uJI«_j«j 

Cot 1 ** 

.<u*_«j>Jl j jj-ij oL><j <uiL»jiAl ^ jLp (_^jJl /^J j~> 
Al>\'y>*3 "?IjLo ; I j^ZS a^jli JL— u L<ujj 

jL—l jJul 4_wo_L*Jl jLSLiSflj ti-PjU 4_;_*_»-J>Jl 

Sj— j.„A, p 200 ^ ^tf-^Jl f-Ui^Vl :>J-pj i5j>-L>-jJI 
.ai^LSj L-Lp jwip 100 Jis- jujj :>ISL N U Jl 1680 



.Jii p\ J\ - ^JbjJl ^3*^1 - 

olj~«Jl ^c- C~oU-VIj jlla IjjISj .[jia>Jl L^j ij^><-t 
tjjjl-UJl illill LfLuC^j ( _ 5 Jl iib>«^JI ^j.a.>JL iiLnlaJl 
-UJl Ji" ^JjCUa i^jjbid\ J jJ 4. ; laH JijI j jJJSLij 

^bVl dLL" J JUl JJoL. ^JUI ^L-^l ^^Jl 

i * 

0^ Ji^ 1 ^^^^ -oA**^ 1 d^J-*-^ 



t<uiL jl <u!p jl y ^ L$-J y ^Jl ^jSM 

4_Li_o_L_»Jl i^L-Lv^SM L^jl^_|_o ^Jl j jl 

oLia^-^L-JL j_pIjJLII oijfc oLolj ti^oLt j_p|^i jl j^l^i 
5j_Pi viols' j .c^jLuJIj wjLw^SII isLjjL^I tv_jjL>tJlj 

— oJUJlpJl <U^~ijlJL J^-JLLaJl jJaj ^3 — 0.L& j^j j^i 

.i^JuJl jJJLp iaj^JaJ ULJaJ 

v_jjL>tj ^UaJLiL jj_aJiJLj oLpL*J^>-NI jjj-^^tj 

o>L jr ^2_Jl j oLws^L^Jlj i_ii_J LSL;_<iJ I Lff £ j-J?\->*-a j 
jl5 UJ j .^Lo_SL!lj oLJl f-L&j jlj~>Jl jjL* j diUJlj 

tj^c^L; ii jJS _^i-> <U~Ai flj-!N l-bl JjC~ws 

4j^5L5j LoL«J Jjl_*_a j_oJ^i jl N jLSLs 

e.1 .A c-Ml olj-Lc-j i^-Sta ^JLi LgJ Oj£-> jl <u_*-«^>«JI 

/jj J-J 4_JjLj Lj IJLAj 4"U->t*ij 4_jlj_wOJ t i j_J_al_nJl 

I 4£-jjJ^J> y J,\^\ <^Jl 

_ 1662 

Gresham College ^»Li j-p iJLS" L^JLc-L.j^-1 jJL*J 




^Aj .V703 ^ 



jlS j . Bishopsgate O-^-^jj-^j £jLi 
LlSn_«^i o j_$LJ ^L^?! xLji _ii j_^>j jJiJlj 
v_-_s^J ^jj—Ji Thomas Gresham 

I jJlS J_Ls i , g > .w?ti>- Li 0 jJ_*-JLi 

.Uy (jil! ily> 

Jlj_*Nl ^U>u jl 4_JLP (1)15 (.villi 

( * I "l j p I "•WaPjil 

^J>\ J-J ^ I J-*-9 ^jjJlJI frl s*3 P^ll 

( jp (_il><J j\ £3 y}\ ^j£- fyS>y^~\ J./7C- Jjl Jl*j j»Jj lljNl 
.^pjl^jl 4-i j ./? P ^3 J J ^JL^ S I\ ( _ s JlP Ij-ilS |» jjl £3.S 
OIJu iJUJULJI ^JcJlj oJUJuJl ^jliljJl Jyi (^J^' i^^J 
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.(-jljJsSlI iwalj^JI iJllajjJl ijj jlsl^oNl ^yS OjUiJl 



jj-^j ^j— " ~~ C*j>«-»j j-Aj Hans Sloane j j_Lm ^JLa ^Jl 
jl j .A~x^>Jl ojb^i! yu> ^j£- joJ ^ — ^JS 

n »_..,<■? H J -->» <J^J>- jJu»J oJt£ ^jjjjJI oLpL»jl>-NI 

Ajjlis ojji ^ :>Lb<J*>U A-jv^Jl ( j*Sj>^ ( _ r CO Juii 
j^vJl oJLpL*«_<u ^jjj^j ^Uo ". . u \ JlSj .1710 / J^Jul 

cjt* ur-r 4 tjr^ ol Christopher Wren -jjj ji j^^ijS 
Fleet c^Jii £jLi j-fr Crane Court J-ij^ 

J-/-?-^ j .IJJjL It 450 ojlXa_4 ^r*-; ^— =-U<aJl Street 

t>-^ dA*' j>j£\ <Jis~> 16 ^ <jj>r 

,y> J-£i L-jj dJJi jlSJ <. Juo o j^- ^yJl a-JLJI 
N (_£~L)I ( _ r ~j jJl ^0 j»Lv2J>- J j^-jJl a aJ aJ J j_^J 

a_^»_4^>iJI ^J>3 yj jl LojLaJI <ujtaL ^ j_J ^1 

Aim ^^^hi- c-->i jl LJU iJLj' t _^jl ^^J-P A^SLLJI 

f-Lj aJi?- c~LkiSl LoJl^pj .i_jLaS\Jl SL?- ^jiw^xj 

(J J^- A_^*_4_?Jl f-L^ipl ^«J^-I C j ^ .til 0j_JLf- JL«_1 CjjjS 

]o*h ^ j jjiJa-o A— iU- jvjj^J t ^>jLhj t^-iJl l^~>Jj 



J ^JJ I ^pJu^o-L! oJjJlsxJI Lis J J .di-Lo 

iJjLkJ! ^pU- J\j ciJjLLJI ^ Jlp ^j-UJL ]aj* 
jl ^^j* j ojLp ^juljI Jo (.^JlJJLi j_J j»J j .^jl 

iJ jLkJl (.5^-^ _ i-kJu^jl y> j j_a j - jb>J j-^aJl 

jl5 jjJl o^UJl ^ j cr*? 
^jJLj t4JLSLo i _ r ~Ji jJl i_~5lJ i-=-L>j ^r-^ jJl 

1 (jUi ^ r ..:j jioj ^ ^uji _ 

^.l^i^Ml j\Sj -j^jj *^LJj <u-S^>*j J^-«Jl 

Godfrey j-Lj ^ ^ij js- |»L»> ^Jl jLiJl ^Lol <LjU 0 ^ (j—W" 
J_*_> Lg_*-Jl L^i^J i^- jj |*-^j-J 1702 Kneller 

jJjLio j-^-j ^ ^ q 

^ : ■/? j jl >±Lij ^j-^Lp jl5 LoJJ-p JJUij Charles Jervas 
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k_3 o\S j\i j*-^J !_s^J •4-»^L»Jl <Uji_«j>>JlJ \ j j 

t -A-i~~<> cP £- L -< 2j ^ ^r*-^^ i_r *;:^^ 

<_5^*-*^ *Uj1-«^J C [JjJLa jlx^^fl jxj^j ^jZ*a A^i\jj 
olL~Pj .4~>yi <UjLL> ^ji-P ^J->^ L>l J-^ (J-*-^ ^ 'wjLxS^ 
.^jl 4^*- O jJaj j! jisUl jLiaj>-L>Jl 

d~j>- t^LSXJl 4^^>Jl ^1 j\ij~>r jvJ-j (jJJla! JJJis 

0! l]j5LiJl cjJuIjJj iiZjjjS i?tj^ <_s^i f ^j-^ 

I a^LLJI oljj 1705 Jj^jI/oL»J ^ j 
. Newmarket c-5jLj ^^SCJuJI Lf^lil yU jJjJ 

jjfcj Devil's Dyke Jj:> (T^r*" <3 J O-Sjl* ^ 

^^Jl ^ JaiLx_<Jl iiU^Jl oiJl ^-tr^ C 2 -^^ 
C~aAiJ .Christ's Pieces k_sjy*^Jl ^^sJl ^ I 

.Lg-J Richard Bentley l _ r L^j ^jl loj ^^^jJ ^ ^^HJ 
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JL>-j L^aLol { jj>^>\ is yJl J I i^JUJl J ^jJ j 

I jjL^ j t JL>- jJl j^fc J-a1 j5 o_b- ^j^*^ jJL-l j 

John 1 _ r -Jl O • j iSCU^JJ jL* 4j*>U til) Jb 
-lpIj .^j^J (3L>w^l ^_~Jlj t ^-bJ j^a J-*^r E"' s 
ojjl>- ^jjJl jj 4_pU iiCLJJ pLLp L&Jj<_> 

Ij^JJ lol>- ^»jJl L^v^i; ol iSLLJl 
tOj^iL^j ^ij^j)L5 "uSUuJl ipj^^»t_«Jl ojjLp 

i Lgj!-Lo 4 la -aJJl oJLgJ jl5j .C~3jJl (^yiju-i v^-j^j j_J 

It J*>UaJl ^jA .S-LP ^yjj ^wa^>xJl oLiU>tJj jlS J^— >- 

CjI o^lP Jj»_J .^.fraLaJlftN Ui>t* ol>i3 O^l A^aj -L>-J 

{ _ r As-x-i LaJLU> dUS .4_Li A^-Vl IjJliLo 

5Jb>«_s ^ LJbJl S^LJl j j_L- jJL* ^J^iLJi <^zS 1704 

^yiJLiTj <U_*_^j><Jl ^JuLoj .4_j<_»^>tJl] <LXP ^a>JLi s-Ua-f-lj 



jJij iaJ<JL> o^_JLj Jj^-» > - 



jLSL» (jl Optics oLj-^-Jl 

Ji^S <uS\-L<Jl <L^K^a_>JI ol~JL>- j-^>L>t_a 

^Ul v^»Jl J) ^1 ^^JuJl *JI j 

tLLi jl5 LoJ-lp g •- il o_?tj i^jL; 

J> J l_ r «j^Ml j^L^Jl j_« jl5j ijNl 4_l^L> 

i^jLi- <Ljlj ry yj ( a ./-> all jl . /i.^Nj .«_L>J_Ji ^L>Jl 

sj_* J-^J j»Jj .ii jJXl^JL IJL_i jl J^J J j .t. oJl i] j_* 

^Li^ y Jj {^\ jLc J\ ejiUl Ua^l SjUNl 
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«• j -./•» \\ ^ajl .,i^->- ^j--* 1 ^ J ^jI^SvJI IJLa ^3 (j^-U^-i-o jl" 

.jl" j./ill L«_S\-Lj l Lj^>u" LJLp 4j iijLo^o AjU^Sj iJ^wO 



LgJ t yJl CjLp y*S\ \j^S ^jjli 1... flj ^Lo-?- 

: JJLa ^ 4juL>tj j f-j./jll i3_^L^j (iLu5 l^J jl) iLJi 

t jj^Lil f-j^iJj ( 4_>j_ajJl ojjjjlj 1. + .,1? j \\j ^J*>1_4-1— ^il 

(jJJl i_jLl$L1I JJJi ti^L-S/l j_pL~<J! ^->L_£_j iJjLLo 
jl? Jui .frl ^ill \ jJS lSL^y&\ ^-JMJl tiki cJa~>-\ 
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Jj jJaJl AjIwUj aJ aJL^j N y>-\ ^-~~J oL^./? Jl ^jL^ 

jLilj iWL«j ^1 i^wjaJl oJLS' ISI» oUl iljl^ 

.«[v_^"I^Sl!lj j-*-tilj i _ r - o-^Jl] o^^Jl j»L^-^l p 

<jp _^^-! ^iai Ujj^p 1693 J ./>■>■ Lo j- <u"l 

- Lftjlj^-1 c-5CSLaJ jJ i-jLwo_s5L!l 4jjl_>tj <- A -r^j^ 
o-^-j <_$ji!l ^ l-uJl ^iLi^l ^^^Lc- jili jJc jlS" 
J^pnJj .Ijl^JI Ul* i jL> Nl <LiiL>Jl j^Ssj j»J j fUp 

lJufc .ibo! L^JlS' *_k; " ^ tSJUjJJl J^JLjJI t-^JJl 



\jSii jjuljl~.ni ^ UjL I c^. r 1 

jJjLLJ di_LJl (^jjl John Flamsteed [1719-1646] 

«. I j^S^\ ,^1. Jjl j ^SLJ 1675 ii^ J>\zl\ 

J-jJL^^a'^Ls ^1 j t.A a : .,n a ojUaJol (iljjl ^yij j3 

ft - 

•« £ 

- t * . . ' 

Igj <lLL*_> ^1 iJUJl jJaJl ^jIp ^La JlJ^oN Lo jJ 



^ jLa^JL \y$jj t^jj j~s> <j;l ^ I Jj>*-lo jlS JL* jl 
aJ j tiiS^UJl Jl v -iL*Jl JwaiJl tlyjl J~^I J 

jl .^^—ijljJl «-L~JS/Ij J-olJLSLLS 4_iLj!>L_a ^->l jl^C- 

jJl^I N» :*>UIS Ajliju^l ju-I Jl L_i A^w.tAi 
- i _ r ^j J aJI jJLlp! j^J j 1 4_!i^-*>L<JI ^Ij jj jl? jl 
Lw) J ./j^l ^jjI^L oL^Jl <cuJip wLiJ .1*1 j£ jl L^o-^s 

. <Up- lluoti jl jl j L—J I 4jbuti j I ^JalUvj 

^jjJw? loA^e- ^\y> oUi>tJ J~~*-> jlS JL* jl 

4JI <ui iS jSLL<Jl jls 1. ia~^jJl Jj>- ^Jl 5jLp 

J>j— » jl j^l -ii j^CJl«JI ^v^j t LjJaj IJlJ ^fj-iJl j-J 

^^.LJi^Jl i_w_«Jl j .dJLJi ^-i Pj j_* jl 4_> la . 
£Ja£l A^ Jl J^>j ^JJI 

- a^SnLJI A-jt*j>Jl oLc-Lo^-l _j i _ s SCLaJ\ IJla <ui 

jlS AAS .^JjJ <ulk> U> J£J jLcoNl JLX~a*lAj j^^J jl5 

^SLLJl .us j^Jl L^«^- As A^A^tAi j!5 i_-5l jiUl j 
JS\ % AAwi^ jLSC! AiU ^1 jlj^i jlS' jj j 
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/» j->«jJl ^jL^i ^51 Historia Coelestis Cj\ jL>_~JI 

j»_L9 .aJLj ay> AIjjj ^y^j* 
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(_^jJ jL a j-j -Jij -''^j *L-J! ^»L<»Jl-j 

t t ~ 

c^i J'—j^ ^^^> ^ &f lJj 

St " 1 J 

^ j-o U^~* J •~^*-*-- < >-^ oj^lij j JLX— o*>is j»-lS^j 

ft . •"e- 

1704 J^/^W J* cr^.j* J>\ L^ 1 Cfy? *^ry 
^j~*j>-\ jj^Nl (j^- 1 j»J — ( ^.>>y.j <^>t^j jLi 
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UJ ^JJl JLail -LX~~«*>li J-o-^ if-Lia Jjj-*j <_^> ' J J-^-* 1 
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.^ju* ^ v *i^Sm ui jus tL /ui ^.y^i j^j 

£t_*<j>lj ^-_si?l <_£ JJl ~ JjJ jl <j-> ^j--^ 1 ^ Lo—oj 
<uNLij Oj>tJJ L~Jj ,j4-^ — JU^-~~°*AiJ 5 jl JUxJl 

" ■ <jl ^jj ^-j jl .KoJj15"L« dJL^Ij^oj t sjj^ frljl ^jj 

jl Lg_i 4jw<l IwJLkj JL^Uvw«">\i ^'1 4-!L^j J"-"jl t njl ,/jT'il i 

4_£j>-l^-*Jl . 1 ■ /? 

^jL^-flJl j^jfcl j - <uMLL« ^ h." jl M- 1 -; 

v_J>^j Jl yi> jU - JJj^ol ^5^- j Claudius Ptolemy 

jl5 JJi .Jaii 4 a ^ " ^yJl j^Jl L^wo jl ^ 

JL^X— ^a^A-S (_£jU 0 jj jJLoJl , U « » 11 i ^?Li- 4_>- j_j 

l_g_J j jj i _ J jJl 4 W 5:J| ^1 jj->>Ni c— L^sjj .^iL^Jl 

dUS ^Jl ^UaJL^I L. ^JJI ^ yjo jl JLJ^^ 

.4j1j _L0w>*>Vs ^j^-Jj jl _ <CpUa^-i| Ji4->- J jL>- 



-L*_j ^1 4 1708 4_L_- j \ r » ^j- 1 } /jL~_J j j Jt 8 J J-*-^ 

jlJLC- ^yj - \j oJUj ^JJl - -U^~o*>li J-o-f- J^ 
Ajj^AC- ^ ^^SQjjJI IJL* ^—J i_,J? .» i - ij^f- JLJ^a*>\i 

4i^^vJl ^j-^jJl f-UJ 1709 

^Jl aJL-j cilta <_^Lp Jt_^w>*>\i S .<lJIp 

JjiJ» : Lf-i JLi Abraham Sharp ^^Li ^LaI ^j! 4JL>J_^ 

4:lg^>- 4_>t^Lj jLajJl l$j tjL>- -^ Ll~J«-<k->- jlj .'U^JL^a 
( _jA«_J jloJl Lilian ^Jl jJl ^ J_JL™o*>\i jl5 _LaJ j 

jj-^J *Uai4 c^lS UU .JUJl ^Ijm J-^ N ^\ aJUI 

4_^ul_^Jl C»l . ,,r-? -it->^Jl ^j-a ^ ^ - J j-lSj ; 4JL^oUj J I ^3 
La ^Jt* jJUj La ^.Lp j_J jl£ J .<U»...JaH 4A~JjJl frLJ_Pj 

— ^yj^l«^Jl jlj jJl jLi — jj— Jl>o \ jj\S JJl tcljjLJL) 



i4_JjllJI j^i-** Grimani ^X^jji- j Jl • ^ J-S' ^-Llal 
j-^^M (_5_jJL5l ^jJUO> Gerardini ^1j.sIj jJ- jj_J™JI j 
( _ j Jlp tL-Jji j.L D'Armont <JjjJlj t LJLSL^jj 

* n n p 

IjJiftLij .^fiiJJ LiNj *>L^j- IjL^Jl t^-l 

^ i~;iL>Jl J-*- 61 °J-^ ^-ri 
^ \ jjL>- *l j olSLLJl j i]jJL<JI jj_oJ^. jjJUI 



J^i<J! La ^i>-T jlS" 4jiLx><^j SJjAp j _ r S'L^j ^3 j-j ^lii 
^ju^uj^j V^^l ^ Martin cJLj ^jLi ^ 35 
_/-~J jlSj j-SJl jxJ jNl j Westminster 

jLvf <_JJl!I (_5 j^>Jl JjJ^Jl IJL* _ Leicester House ^jL* 
4j_i.Li jl jJcju <j\Sj t (jjl j-Lj 4j*Aj LaJj_A - lij 

c^iU iL^i ^Lj^ij ^Ju ij^-i ocL 

4_SL>jl 4-jL>- i^lj i 0 J-'j—" 0 -1 j -1 J*-^*-^-*-^ J-dj-""^ f-Lla_C- j 

'-^ oHj^H j-*' O- 4 'Lrr 1 ^ l^J^-? tS ^ JI 



i j jJiilj c-olS^ «JLojl o L>w~?- — *bl ^jj> j^Jl 

j^xJl ^ ^-j^r^ ( _ 5 J^ 4jL5^> Jj-L ^Utf Jj? ^ jl5 — 

^1 ^-5^ j ^L>^aLj L^jI^ ^jL>>ii i_j j-jlj j ^jL^aJl oL^Lds 
«. < . l?*Jl Jj- jJl IJl» /^p 5j-iS\Jl ^.f-? ,/? all jLi j . y>tijj jl 

.^JjjiiaJl £~<Jl °^-fJ ^^■'■■■j 

..^i^luJl *U1*JJ \j j& j£\ oJlSj 1713 - ^JlT 

t «_«jJl ( jj> oLl« ^ - ' 5^ j JL^_a cujL5 ^j^l 4.» . W 1 Li 

i o I g . *. ojjj j^jw jj j '^ a '^b-'C-w^ 0 a>c^wj j j^Dt*ij 
^1 ^ r:!j W I jJlff JJi L _ ? ^ JJI jv-* <>;jJl Lot j 

• 4j>uL^> <L>uiv? i .>h5Jl ^t^vj jjS J ( J-«^oj ^Swl* (J-* - *-' 

j»JLo jjk j t _ r buj :>jUl^jj ^1 jMl c-Jl -Li t^»Li ^^J"- 
Jil cJl5 j£>j .jjj US ls^;- 5 ^ 

oL 4JI >JjJi t^j-lL* -*-^-p C-JL5 L>_>j Lu5*>Li»-lj >LL<j 

Jl dili ^1 tJLiij .i^JaJl SjLJliJl *j>J±- t j^J j J-«jJI 
tij_wl><jjl L^JJ^JJ ii^jJl JsLiJlj LJU- j5o |»J ^^i^; 
iLu-l jjk j Roger Cotes ( _ r J y>- jj Jl>J Jl aJU- 



i^jL) __ r ~J> ^L^J 4_>U*?I Jii J-»-«-5l jlSj .<LiiJl JoL^JI 
jjLkj jl5 J_«i .JLJ^~a*>\j Jl*L»jJ! ^ /jJ 

^jiJ! aJLj^pI 5jLj>tJ aJjL>^o [juj j .a ^jSL^j 4j_J^ 

<L*_«^><Jl ( _ s 5Ula]I iJlA } jja J_*-> j .1415 4jLj>- 

/jj) J^X—vO^li ^Sloj t Ajlij <uJLpj I sjjl oJLp- -Lxjj 

o-^vjJl jJ Jjji .^liLj^l ^ jJi ^y-Lf- J j ./3->Jl 

^ ■ g WtU /^p bj^oj tjUl 

t^lij SJLjJp > j ^j>- J» j jJ jl j^J j_jJ 

jl5 lip ^1 y>- ^3 LWjjJO> 4_,. ^aJ JL>^_> jNl j 

oli JiJLp (.5^ ^ oLL^j ' 4J jJ? jlSj 

4_Jw~P l1~>oj t jlj j_J> ,/? Il oLojJj jlz_»j_i^»JI a*>L?-j <uJj 



■ 




J^V^i^j J-^>\JlU\ . A ..... 



jis] jSJ4 y^i M jl5 lilj 
is j^J_i 4J U*>Uill ^SJu U 

j^i 015 tJ^lScJlj J^.LiJl J, Jf±\ -GNU* 

^ ^JUI - 

On the Art of oL^—Lil j-JL_!l jl 

(^jJl ^ a U : » ll J^Ji^jJl ^ j-oJi j Combination 

ft f * 

l$j ^ Jij tp_JucJJ jJjJ ^Jl LjJl*j>- c i-Jl ^jL> i!l 
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1 1 675 ,y> ciUmJl _^iSfl JMi-j 

J-v^LLJl jl - 1 g ... <J jijjJl i-Lj-W >±LLuo OLS' 

j»-^J — ygj ..(ollll <jl jJl U jJ -jr 0 ^ 

jj^^JJ LoUaJ JLai tiiJJi ^1 4iLi»lj .aJu-j 

JJ*>LaJl jl>-I j_a j - John Collins y^Ji jS j jl5 

^jjj^j J_>iL_> — ^.-^UjJl yj j-j <u j-^-f' O j*~t Cji.^^ 
tj*^ 1 )!! ^^JLp ^JLScJl Jl^-cj (1)15 j-J jj^J j <.4jL^p| 

^JLLjIj 1 1676 jxJ jlj Ji jl5 jiu^ jl tiL yJaJl 
oNLLa j^^Lp - *>Li yj j_J >* J ~~ 

t <u-joj o^/LLa ol_la^-*>Li jj-l y~~y L y^>\jj .A^jtS 
J^sLidl ^_>l_^>- li^j; £tv*Jo j»J aj! L«*-i tj^j 
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j*-L*J [*-^J •^-'WJ (_$-L!l J J-° ^»Uaj 43 <L>^>l^j j^xjIj 

.ol ^ S_Ip Jjtj -j"-^ 1 ! IjjSs 



^^yiij C--~xj X2z}\ j_>_LJi (_$j_JLSLj^l J^>- jJl IJLa 

9 jJLi d)l C~>u <L«JL> (j-^j-^ '-'ij -0 ' Ljj^_JL*J I 

— y^i^ ^-^^ 4-~jl> c-jjJl jt-jj-ScJl 

Jl-^vJ! jl» : t>LjLS Otto Menke dJjwo jJl 4^Lj_U^ 



^li^o jj~_>N j-LJ jl 1 1699 Lajl-^I 



OoLJ aJLJjJI 'hr'J* Jc-^ ^"}L^> jl £^ j 

^SS _Lai -^H.h^ j-^ ^AijJl ^1 j^L aJI t O-olatfil Ji 
Jw^iLiJl ^jL»^J J jNl i_a-tjiCo-5l j»J ^jj jJ> jl LoL? 
U>lj .Oj^pS ^JiNl jl5 Jj <.k_™^i J_aL$cJlj 

iijjuj Nl o">U^Jl ^Ip ( *_Lk ! JLs4 o ^ Ui . j j ji-Nl 

">\JL>«-a j ^jLs oLoL^Jl iJUoLa Acta Eruditorum j_oijLL<Jl 
?-yl>c-«j|l> jl (J jJL 0 y* JJis \ Lais- 

^ O-x—ls -Lai .1704 4—* oLi^a-Jl ^jLI? ifrUs i_JLp 

j^jL-A i» jJ?--^_a ol jj^i oJ_c- J^-i jLpI J_i jl5 
jL j> .U^ij-x ji jl ^1 ^<Jl j tjj-JLLJl 



( 204 ) 

For making himfclf the firfl Inventor of the Differeom] 
Method, ha has reprefentcd that Mr. Htmttn at firft aftd & 
Letter * in the vulgar manner for the given locreenes of* 
which deftroys the Advantages of the Differential M«W ! 
but after thfl writing of his Principles, changed * into *, fob! 
Airuting x for dx. ft lies upon him to prove that Mr. Hntn 
ever changed o into i, or ufed * for dx,ot left off the Uft of aw 
letter a. Mr. tttvttn uTed the Lenei » in his Amtijfi wnrjet 
in or before the Years 1669, and in bis Book of J£n+j. 
raw, and in Jits ftiutifU PkilefopH*. and ftill ufcs kfed» 
very fame Scnft as at firft. la his Book of Quadrtterti b 
uftd it m conjunction with the Symbol '*, art ibjiaftgjti 
r»t ufe riiat Syrnbol in in Room- Thcfc fymbots 
put for chines of a different kind. The one i 
the other a Fluxion or Velocity as has been exf 
When the Letter is put for a Qpntity wbieb fanu* 
fotmly, the Symbol i is an Unit, and the Letter # a Mo- 
ment, and « # and dx fignify the lame Mowni J$Mr 
Letters never fignify Moments, ualeis when the* u#ioir> 
plied by the Moment t either cxpreft or ujxierftni to nit 
them infinitely little, and then the Rcdangks gfe pet fa 
Moments. * 

Mr. tftwte* doth not place his Method in Fotn* of 9Mr 
1»ls, nor confine himfelf to any particular Soriof Synwk 
for Fluents and Fluxions. Where he puts the AsmefCma 
Tot Fluents, be frequently puts the Ordinate* ascfWNft 
and denotes the Fluxions by the Symbols of the tViiaiMt 
as in his Amljfit. When he puts lines for FtuentajtefMS 
any Symbols for the Velocities of the Points wtykkdefcribt 
the lines, that is, for the firft Fluxions j and aay other %» 
bols for the lrtcreafc of thole Velocities, that fcgjfer dr fe- 
cood Fluxions, as is frequently done in his Frmrifk?vli4* 
fbld. And where be puts the Letters k, j, z. for fluent*, it- 
denotes their Fluxions, either by other Letters as «vf, r 5 «% 
the fame Letters in other Forms as X, T,Z or », jr . 

: «5L 




j! Nl 



jL5 




( Vj_^J j_«_^JtJI ( jj ^|-~->l 

tj^Lo-LS" iJL^XwjL* 

.L^*«Aj <uSXJl <U>v«^Jl 

jlL«j_JI £L«JL»-N1 ^ iLjJaJl <JL-j C-JjJ 

^ o_U>-ilj 1 1712 i^. ^jLu /^liJl jjJLS' 31 ^jb-; 
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^jip OoIp l^ij^i >-2j:<?~ 

j^j^ jl .a _^5L» ijS'i <Lk?- ^j-U- ^if- jJl IJla j( viJUi 

.ifcl^Jl jjlaaj 0>JJl jl_g_L>^/ l-^-T" jr* J-J Jj^J 

jL) y-\jLlJ .(OjL*J^a 4_^oL^< olf-L«JLllj 4_Lil_JLa v_. 

ajLaj jLi-l ji jlS" ^ j! ^>Jlj .iiei 

.JilAJI 
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^jTju LuJi jJL ^ Ijla jU tiiJUi ^> j .ijSsJLJl ^L*_<>j>Jl 

5jL>ilJI ^ ilLwj jljj^j j-iv2> JlJI ^J^iJl l^sSj J-JjJI 
y~^y «-> j>Li ii^>*J J-S" jlj . Commercium Epistolicum 

4jLib>o JL^- ^_Lc- L _ r Lp j^jJl 5JLaJI L-jU- L\S" y lilj 
villi i jXi* JUJ jjfc tJjLJl jl U j 1 k - i Lw-^ 

L^C-Jj jlj 4S-\j*j jjJ j-J CjIpI-LiI <Jj— ^UaJUwl <ul 
Ijjilj frLjj^-l jji jjjJjJl £L^2_pVl jj-^^cJL^I ,<Lv«jiJ 
l_S^ ' J'fr*'^ Aj«^o .Xajj . <C^o_qJ| j^JL o j^Iu i»_->jj>- jj 

.k*. ig.oJl j-« iJL-jJ! OjJ_ms 1 1713 ^Lo/^LtJl jjJL? 

^MjCj jl Jj ^ jlS"j t CjI ^*>C Jjv> 

a^oLSnJI i«JL>Jl i^jL15uj jl JJs jUjJl ji JS\ 

Jj«j (.j^ - yy (J~^ |»J j • ajcJL*. Si 4 ..^? tf^l sJl* k_a,L?- 

^jj" j-j 4aJU>- — j j |»U j l ye- JJLi -Las ^ ^ ./}'■>- « )Lp 

l»Ji>-ii 4j| jj »o (3^° ° y iy y ^ ~ *j^L^~"^I ^ 

.«aJ| AL-jl (jjJJl ^jIj>JL; . Ji 



ilslt j-J - John Conduitt OJUjif o ^~&\ 
- I Hampshire ^JL^l* SjJsLLj ^ 
.1717 ^-jL* y — J ^ Lijj-*-* W^rj 

^1 .si jjJJ Martin Street <jjjLa ^J^-* 1 <_j-H j-S" 
Carteia OjJ_« y> ^r^J ^\ .*>! ^-?>- i LJl~^J 



L _ S ^\ jj>>J J-j jl* j jJl jl JCwa o 4jj_u> ^y^j 

.iiLs^Jl ^» jA> (jJ y 15 Cols' >^~~- (j-^jl* 



^jL^I <i « . a i ^^jj wL«j i j,„ ig ... t-\ /* jI 26 jL*j>Jl 

Kitty ^j^-S C~L) L^jJnJ j t ^ j-jLS" bsiJL^jtJ _Up c~o-wo 

jl Nl 4Jj! ^ 4jJL~A>«j LjJ jlS (_£jJl ^ j^j 

^ k> « " jl . . a s , LiLS I ■> g il ^Jj ojLJM j_i j-*^ J-jL^oj 
y\> y> j_a j Cranburg Park iijL; j-^ ur* L-«-4-!>U> jl 

L^_o_s- jlJ> JJLi tJJJi j .^^j^JLit-oJl Lg_^-j j .sl-U>-l 

( j^o i > j^-A->. j-^j jL? Lo_^sj 1 1722 <c^j 
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4_Lw>ijj ^sLi-JI 4 ./j ;j-q-j i _ 5 -L c ' i 4—L>L!l 

Richard Mead J~o ^jLl^j jjxSjJl 4-SLLJl i^x^j>Jl 

<dliju^l Jl?-I ^1 j_J ^jlS" j .Lx-j-^i li—j. ^yL^" j! 

( ^L!j t«L^li L~i ^j^^? jljl^I ^jJI _ r *_J;l» :Svili 

L>c^Ji jL*2J (j-™-^ >— • aJLji UsJLXP jj^bJl 4-LjL*j ^3 

JJi IgJs jJL* jlial AjijLJl o-Ui!l kjJJj ,/? 'i L>w?Li 

^ siJJij ^Lj! ^ l,LS J Li! I J-^jhj ^_>J! 

Ji J^.l5L!lj J^UJI <-jL^>J> J^Nl £^J1 jl y ^ J\ 
^ g ' ^ a j i " il Sj*>L>- (j jjj oNl j-Aj •''j-^* l _j-!| jL? 

frLiJL _^jwL>- j g ! t ^Li!l Ja jj>- <u jl5 (_jjJl i <u j g .ti 
Ha *Li! ( _ r w*_Jj 3^X5 JLLJlL> .LiL.* JjJ 

Benjamin j^-LSL;! jJ /^Ljwj 4_<»_^l l^S^^A 5_JL^- 
^ jjJLSilji ^sS .ipLUl ixg_a Lei j jij jlSj Franklin 
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IIa ^ -l*J ^1 l$Jl lil}J ^1 <..yj? 

^jIj j^><ju».I j <. *L> j^S\Jl AjtSl jJl 4jjL>cj l. 

.<L£LJ| a ; j<^>J| L^XxJ ojjU- ^ijl jj& j Copley Medal 

(_$JJl Francois Marie Arouet iSJ^ ' ^ j-^' 

jlSo t Voltaire ji jUc^j ^1 o-xJ <^j^_> jlS 
LJ ji <JnJl<JI 4J2JLJJ jiUl IJl* la:...! L> ^^^ail 
IJLj Jj«-aJ!-; oJl5 ^yJl 4.^^15 til! aJls- Jj_rf2^>Jl 

jU^Jj jLJljJl dL^p oJ15j <. jLJJl JsJlJI ^I^JI IJL^J 
ajI yd\-> |»-^> ,_^J! <w*L>J! <ubU-j L^Lp dJlJb^ 
jJjcj Ljjl—^lj Lg-aiaJ J_>li <ul Ml .LJLo-l 

^Lsii ( _ r ojLj jJjJ ^ JLi^Ml oLc-U ^ cLaw 

ijlS >. j5si) >_jLi >_ !h jj&j t 

1^ jj^-t' j^-j i^y ^i-sSvJL^j i^_-_s Ij 1725 4j«>> 

( _ 5 L>«^Jl ^LLllj J^U^Jl JUaJ^Jl ^» ^-i!lx> ajjbi jl 
IjIjlLo l _ s ^j^jj tLLi jl5 L>jup Wj-^-j o\S La-a j-SI 
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jJji-SM oL^-jJl La I ,4_aLti> j^*J*J\ Uai *>Ll^ 

015 ^1" <S\^\j t^vi^Jlj *1~>J1 j-a LJU ^JJL3 
j-a Ij-Jl^ JlSL j^j^ ji^j j»J j .(iJuJLj. JLJL LflS"L 

^LitJ _Lii tjlj^jju-L a^pjJ 5_JLSCJ\ . -j! . ./»->. c-JlS" LJ j 

Jl ijLJjlXa oljjj t. 4jb>*_a <_s-^ Jj-^JJ J-^-*^- 1 J^TJ 4_kjjI 
<UJUiji J LjL C— JL> Jjji 4jl jjaj Lai J .<LfL>e_«j! ,^jU>- 

— •ciLS > a»./?~ j^J <_£-iJl — i _ sr ^i>ijl o LI j ti>L>JL 

. t ■ . j a _Lg_J~a 4_LL! ^j-~- J L-U^- JLSvJL^o 4_i^?j JjLj 

oLj_L>JL *^Jt_<JI <_Lr j-M Ul& jl LJLajJJ ^-Ljl ^ j 

L«~* ^jJl 

v_JL> ^ 015 1*5 j^j-L ijj^LS' £_ljj> Ajo 

4_aL;l AjLs^, , l-g ^a ^*Jzajj I_L^»-j 4jL?-J J5L 4_>L>-I 

JLx jL ^ ajLc-l L! j .4_>LSJlj ic-lyiilj i-JjjJl 

aJUj J-j oXa j toJj j5 -Lii aLuJI 

0J> ^ Llj Jj^U Ml [iLJl jb c_^] ^yJl N 
Ljj^ JjLidL ii-l J-ii a^SLLJI 4~*^>Jl oLpUj>I Jl 

^3 <U-*_o^xjl (jL>J (_y*JJ • j->~b J-Lj Oj-o-C- 

(J**** 1 J-^ k iJ^J ' 4jLv^a 

4. ' ....a j l ^j-o ajj g 1? i 4j j_Sj_*_> J^j jjl ^LftJj /^j j_o 015 
015 oL—^l t5-b>-l ^jii j-h- /^Ll J A^iJl j 



Ship Tavern ^ 

e- 9 * " 

<bl JJLl*jj ^JuL^Jl ^UaJl ^3 JlA j_J> I jjj^P 

bs Jj-Uaj ^JJl ^-~;JaJl ^Jjli .(j^j^ <jb^J 

jj jl <d ioL; oU-Lia c~jl5j (.^jLLJl (JjUaJl ^\ 

^wfl t^jliSl J^UaJl ^J] J—^J L*Jj .oJb>-j L~JL>- 

JUJl UjU 

ijtjLi L^3j c~>t-~v?l L ^i\ \ j->j*^\ L^_l«j ' £w=>l j-^Jl 
*s^Vl l^jVl iU>- ^1 c^i aiJ» : aJLs L^J> .^Ul 

jj*_sJ\ ^ ajIj Jj-^j j»Jj .<(LjL» o_Jj oJUJl jL/? L*Jj 
f\j (, \\ j-a ^jj : *>\_5Li 4_a_.^> j JJLi iNU- 

jL5 Uju^p ol_laj^'>L» 

.^Ju-aJl IJL» ^ aj jvjiJ (jJJl j!5 LJI [jLjLs^>*>Li 

^aJL ,jJuo<Jl ^*L<jJ oNI ^,.k,T.,. v j 4jL ^p-Ljj Aj| ^ 
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j^ji^Ki lLUS ^j^j jl J ,/t.ij t*iUi jIjI jl 

Benjamin ij^w ^waLo olj j L >■ ° j- 4 jr* J"^ ^-'-^jj 

.*Lwo~->Jl i^-^t <-0}\**-<Ji\ ^ aJ .ULiJ /^p Smith 

^y>t>J i _ f Lc- Ljw_a jj-So jl ji«J *if wjoJ->iJl |JL» Jjja J 
oJ_& jli ciljO £-°J .jj-^t-P j-^ jJwaJ '-a I 

jl IjuI JJLu«_) jJ j_jj .^J-l l_^_~J c-uLi5 ^Laj^I 

j-*J tjJj-J jl «wj|jJ«J— Nlj A_^-AjJl j-JL; La_o jlj 

. j > — J-Xj j,J t <*_*-Jaj ,_yajjj>Jl Jl?- jJl 
jU ;4^SCLJ| ^L*a>J|j ojJLuJuJl Ajj-ixJl CjL^j^JI <cJlj 

oLoj f-LiI ( _ j jJcl^I Jp .JLJL l^o^^^i L^r*-*" 

o>lSLLi»^o c^-ojL-J l _y-Jl <■ I " g T " 'ij jjISj o>JJ 
.jJjL 4t000 j ^u^i j-XSJ u&J ji-p /y o j^-^S ^ 

(.1727 ijw- jAj^I^oV-J^ j-i-SlI |»_^Jl 

i-iCLJI 4_w>t^>Jj IpL*jl>-I ^'j-^ jjuJ Jl j_J s-L>- 
wL*j j»J /jj j-j jl jt O-Uj-? jlSj .^<jLo /jl^l 2 ^jjLxj 

.jljjl lJL$j 4joi CjJj>ijj ~J silli L jL£- IjjLS 

^ ^Ul 

,*>L^>ljX/> L« b-L-^ 4j^UJl ( _ 5 ^5- *>LJ o^iwP 4_oL?Jl 
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^ji ^ iS j-*"' «Ua> jl j»J .«uJLp e U» jJI 4_jJL vj_Jl5 

^j?-jJ1 ^_jUj_j .^LLtJl Jwol 1 ■ V> n_j j ^J-jSM 
UJLUI (.LVI J*A^ PJA4JI 

oljJai jl :'^Li dJJi ^ ojU^5 .5JLJI 

.slij j\ oU*>Lp- ^ i.°*>Vp J^l jIj j»Jj i^-ai j»J_j 

jLS y.j^ jl AJjji £_Lj ^Sfl jl : JUi 

j j ./? >Jl *_^>*_*_i IjI^jlaI Oj-«Jl ol j^j-o cC-pt_i j 7 g ' 

JlaJj ."^y^jSh LaIjJLo jy ^Jj-!l y*^> f^j^aJl <ul 

jj j . j-^Li yLSH j y_ LaLclo Ui ^jj'j-j jl L>w=>l j lJu 
jJJjs jLSLa tojsb-xjjl ijJ>~')l\ a~~jJ>3I .^.jjilaJl *tal i _ysij 
Sy> j^i '■-A (_^Lp j->j-> La J-^J jr^ j-^ 3 L« ji-l 

^ jLeo^l jL5 Lus j_aj .^-L^ 4_^jjJ ^ JiJ:s 
jU^J^I 5^> > jLkwJJl *Lkp| ijJ>S\ ^UL>JJl 

<_5-Lp L»jj <ul ^3 4_!L«I LxcCwo 0! ji ^w^sJwjI 

Jjo iLJi j»LjI Jlxj <cSJ j .^LJLt oy *l _ 7 ~><JI e-LW^l Lki^ 

4_pL«JI j-o 0L0 jl ^jJl j IjJLs JUi _j t^jj^p ^ 




20 ^.v 



^JloJj >*^! j-o-* 0^- ^J^/j^ 1 j**- 

M ' - \ * 

r 1 cr^j ijJuiJ j+uL- 

I ^^Jl j^tLS Jlp ^ JilaS *i\ ^\ 

"j-* A_Sd_-^? j\ *L~_l_a A_jj_j>i_^? Ojj_LLj 

jr**i-^ Cr^" C^ 0 ' J-Lsj 
(.jJ^J AJwa frLJ_*Jl pJic-l jjbj Albert Einstein 

aJ jjjia aJiL^I JL-j J aU< LAjI 

<u5^LJl a^_*_o^>J| iLsT^o ^ g U ^jLo /jlil 23 

viDiJ t^^J (_3L^*i| ^^-Jl v^j^j Lpjli ,jf~*J jJl Jg—i 

(_r J,J l5* iLK>5^ oL«-^=r ^s^— - £L*£>-1 -AJL*.; jJi 

^j^- Westminster Abbey y^j-a.-^. j a^j^S >_3 j^LSLo 

(.SUaiJl ^^li ^jj-Ul AjLU-j ^^wJ^il fy* 5 ^ 1 <_^I 
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o— >y-i— 1 Cr^iJ— *^ 

.Westrrunstev Abbey 



Roxborough jj^^~Sjj l3j*j Montrose jjyLj_y 
J-L-iLJ_?Lo j Sussex .j^SL^J- j Pembroke l}jj~<>-> JjjJj 
.4_j5LLJl i^iu^Jl t^L-Jl ^^-j Macclesfield 

e-Lys^l -bs-l j ^"jli j-a j Michael Newton J^LLo 

<ui*Ji o*>La!i ^jL«^i 'J^ - ' ^ cy if--^*-^^ 
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^jjJ ^ j^jJlj Robert Browning ^jjjljj Oj_>jjj Chaucer 
^^jivJujJl j_g_s ^jJ j_J ^1 jiSfl Lol .Tennyson j_~wJwJ 
J^Jl*^ T^xi ^ JJl John Herschel JJi j ^r^' 

a^Jw? yi> LaLLJJj ( ^ r i>j'S/l jL>tJ-l 4jLxjij jJS'lxi] cjjJw^Jl 
i y^L*0 k_j ji jJJ ^»Lp Jj? ^ij^l ^liL^I j y\j ^-iJl 



JjL>w*l jj <. j-A-J)L& oLij 1642 

.^o^olS" ^ ^ y S-IS J 1661 
.^jjjjJlSLJl J 1665 

oLj-aJIj ^jL^LjJI ^ aJJlj JLo^l j>r\ 7-1665 

.(■LyJii\ j 

j-> J^- J_^>Jl 1668 

oL^i>L> l-il^l ^Jj j*j j~j<j 1669 

.<u£LJl <uj»^>JI ^Jlp ^-SUJl jJL<JI 1671 

i^^rJl Jl\ ^ JjSlI JLUI JL-jJ 1672 

i^^Jl ^UJI JUJI JL*jl 1674 

'^^^ cj* ^j* 3 ! 1684 

.5-*lJSll ^iLJl ipli? 1687 
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1689 


.jUJ ^Jl 






1693 




1696 




1699 




1701 




1703 




1704 




1705 




1713 




1717 


Jj»Lj ^j-p jbl 20 ^ j j^w^S" 5 Li jj| 


1727 


. UU 84 
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4;iifi oLi_aLxjo J jj I 3 Jluu . i nf J ,_u j-u (jl k- i nl 3l_j->J <L*jlj 4_uiljJ Lgj] » 
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*\ (j*^ I "< o j ii j i4j mir Mill Jp^j-i 3Llj>. 4 i<i ^ cr^- fHia^i'Li Qj^ i ii j mi tl^-SJI MA ^ ii 
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jl mi "ill (■ , i i mi I L^jI^jI Jji'l-C.j L7^l ^A^ 0 ^ 4_juaL>. Oj In « ^— » I I a, V if M"\0 4_L_u ^-fl 
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I 4tj,U ^ SjljIj oLaLi^l 

. JU -M ,__Jj 4jj Q i"i < ~ i -y i ii^Jj) 
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